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TRANSPLANTATION OF TOES FOR FINGERS 

0 . V. Labunsiovya, M.D, 

Len'ixghad, U.S.S.R. 

FitoM Tiin ciiAin or onTiiorr.nic surioKnv and tuaumatology chief suugeon rnoFEsson n. r. wreden, 

or THE LENINGRAD STATE TRAUMATOLOGICAL INSTITUTE DIRECTOR F. 1. MASHANSKY 

The attempts at restoring defects of the skin on fingers after the 
methods of Italian plastics (Nicoladoni, Coucher) have led Nicoladoni to 
develop the idea somewhat further. Taking into consideration the func- 
tional importance of the thumb, Nicoladoni,^ as early as 1891, made an 
attempt to compensate a considerable defect of the soft parts of the thumb 
by means of a corresponding flap grafted from the anterior wall of the thorax. 
The results obtained were fairl}'’ satisfactory. 

The success of the case led him to further try the possibility of replac- 
ing lost parts of fingers or even the whole of an amputated finger. He in- 
tended inserting into the cutaneous rudiment of the thumb an osteoperiosteal 
graft, which had been slightly cracked with the view of giving it a bend. 
Unfortunately, he was prevented from applying the idea on a suitable case 
because another surgeon had performed an amputation. Following the 
same plan Nesske succeeded in two cases in restoring defects of the thumb 
with satisfactory cosmetic and functional results; the method has also been 
applied during the last few years by other surgeons and has been found 
to give satisfactory results. The operation is performed in two stages 
(Ritz) or sometimes even in one (Neigeisser) . The former of the two 
surgeons, having split in half the fourth metacarpal bone, longitudinally 
sutured it together with the epiphysis into a cutaneous fold of the abdomen 
and then transplanted it on to the stump of the thumb ; the results proved to 
be highly satisfactory. In 1898, Nicoladoni^ succeeded in obtaining even 
better results by utilizing the idea of an operation which had occurred to 
him a year previously, i.e., by substituting part of the second toe on the 
corresponding side of the body for a partial defect of the thumb. 

Eiselsbergi used the same method for replacing the distal half of the 
index. Likewise, Krause^ (1906) substituted for both cosmetic and func- 
tional considerations the big toe for the thumb. Klemm performed the 
same operation with excellent functional results in replacing a thumb which 
had been cut otT with an axe at the metacarpophalangeal articulation. In 
two years sensation was found to be completely restored. The above ob- 
servations show the possibility of an autoplastic substitution for part of a 
finger or even a whole finger, followed by its function being completely re- 
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stored. This is of particular importance in the case of the thumb and the 
index, but other fingers as well may be of great value, dependent on the 
patient’s occupation. However, it should be borne in mind that patients 
submitting to the operation have to put up with a considerable amount of 
inconvenience in connection with a plaster-of-Paris bandage binding their 



Fig 1.— Showing site of amputation of Fig. 3.— Appearance of left index finger (toe) 
left index finger. ‘hree years postoperative. 


wrist and foot for a period of from two to three weeks, the body remaining 
during this period in a bent posture (Fig. 2). This is impossible in the 
case of stout people and is not endured by those suffering from hysteria. 



decidedly unadvisable, for surgical interference within the region of recently 
injured tissues involves considerable danger and it appears to be hardly 
reasonable to sacrifice at this time a portion of an injured finger with the 
object of operating on sound tissues. 

We perform the operation in two stages. The first stage consists in a 
small cutaneous flap being formed on the dorsal surface of the toe by means 
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of a transverse arched incision, the apex of the curve being directed poster- 
iorly. The tendon of the extensor is sectioned if possible above the edge of 
the cutaneous flap. The phalanx is split transversely at the level of the base 
of the flap either by means of an osteotome or a Liston’s forceps, or it is cut 
by means of a Gigli saw at a level which corresponds to the length of the 
defect. The distal end of the phalanx is then dislocated and the end of the 
thumb or finger stump is drawn up so as to come in touch with it, after a 
small dorsal flap of skin has also been formed on the stump and the tendon 
of the extensor has been exposed. The ends of the tendons are sutured 
together while a stable contact between the sectioned surfaces of the bones 
is ensured by means of suturing the surrounding soft tissues. The dressing 
material directly covering the wound may be fixed in place by strips of ad- 
hesive plaster and then a plaster-of-paris bandage joining the upper and 



Figs. 4 and 5. — Photographs of finger, showing excellence of cosmetic appear- 
ance and functional capacity. 


lower extremities (the knee being bent) is applied. In i 8 to 20 days the 
second stage of the operation is performed, which is analogous to the first 
stage, except for its being applied to the volar surface of the finger and toe 
and the tendons of the flexors and the incisions being sutured. In spite of 
a fairly long interval between the two operations, vascularization in the 
separated toe proves to be insufficient within the first week; the toe is cya- 
nosed; cautious measures helping to keep it warm artificially should be ad- 
ministered to benefit its biologic processes. The first signs of restored 
sensibility appear only after several months have elapsed. Toes used for 
transplanting should always be taken from the same side of the body as the 
maimed finger. The highly irksome position in which the patients were 
obliged to remain for over a fortnight as a rule was borne fairly satisfactorily. 
In the case reported by Bier, Braun and Kiimmel,* it was necessary to cut 
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the bridge on the tenth day following the operation, as the patient was no 
longer able to stand this artificial symbiosis between hand and foot. Not- 
withstanding an aseptic postoperative course, this resulted in necrosis of the 
toe. Therefore, an interval of i 8 to 20 days between the first and second 
stages of the operation may prove a failure unless the toe is duly taken care 
of after it has been finally separated. 

In Soviet surgery we have so far had one case of a plastic operation with 
the object of substituting a toe for a lost finger. 

Case Report. — Patient V. A., aged 23, entered the clinic February 22, 1930. She 
complained of a defect of the left index finger which was the result of a trauma 
received seven months previously. A worker at the shoe factory “Skorokhod,” the 
patient had had her left wrist caught in a press, and as a result of the accident her 
left index finger had been amputated (Fig. i). 

February 26, Professor Wreden, R. R., performed an operation after Nicoladoni’s 
method with the object of transplanting the second toe (Fig. 2). The postoperative 
period took a normal course. Soon after the removal of the plaster-of-Paris bandage 
the transplanted toe began to show signs of restored sensibility to pain and tempera- 
ture, while sensibility to touch was restored in three months. 

At present, three years since the operation, the motor activity of the transplanted 
toe is normal (Figs. 3, 4 and 5). The patient is able to lace and unlace shoes, undo 
knots, etc., with the aid of the left index finger. Hence, the results obtained are ex- 
cellent both from a functional and a cosmetic point of view. 
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POSTOPERATIVE PULMONARY ATELECTASIS 

REPORT OP ELEVEN CASES 

Howard E. Snyder, M.D. 

Winfield, Kansas 

Postoperative pulmonary atelectasis has been the subject of much study 
in the past ten years. It has been recognized as of frequent occurrence and 
as the underlying factor in most pulmonar}'- complications of surgery. The 
broader knowledge of the whole subject has made available means for re- 
ducing the incidence of the condition and for effectively combating it, once 
it has developed. 

Postoperative pulmonary atelectasis may be defined as that condition exist- 
ing when a part or all of one or several lobes of the lung becomes collapsed 
and airless after, or at the time of, a surgical operation. 

Incidence . — In a very carefully studied group of 456 cases Brunn and 
BrilP found pulmonary atelectasis demonstrable by roentgen ray in 4.8 per 
cent. The incidence varies with the diligence with which it is sought and 
the diligence with which prophylactic measures are enforced. In our series 
the incidence in abdominal operations was 2.49 per cent in 1931, i-77 cent 
in 1932, and only 0.77 per cent in 1933. The average was 1.59 per cent. 
The incidence in all operations was 0.86 per cent (Table A). 

Table A 

Statistics on Postoperative Pulmo7iary Atelectasis 

Year 

1931 

1932 

1933 

Totals 1,276 1 1 (o . 86 per cent) 630 10 (i .59 per cent) 

Etiology . — Most observers^’ ® now agree that the determining factor 

in the production of pulmonary atelectasis is bronchial obstruction by mucus. 
This factor was first recognized by William T. Gairdner,® of Glasgow. He 
appreciated both the ball-valve obstruction and the complete blockage types. 
In 1912, Elliott and Dingley’’^ revived the mucous plug theory and were the 
first to emphasize its importance in postoperative atelectasis. Jackson and 
Lee,® in 1925, reported relief in a postoperative case by aspiration of a plug 
of mucus through the bronchoscope. Since then Lee and co-workers®’ 
have done much work on the subject. They have produced atelectasis in the 
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dog by obstructing a bronchus with the tenacious mucus obtained broncho- 
scopically from a patient suffering with postoperative pulmonary atelectasis. 
This was accomplished only after abolishing the cough reflex by sodium 
amytal given intraperitoneally. Some^^* have felt that bronchial ob- 

struction by mucus does not explain every case of postoperative pulmonary 
atelectasis. Massive collapse of both lungs^® has occurred simultaneously with 
death of the patient, and the autopsy did not reveal any obstructive mucus. 
It has been suggested that some reflex stimulation of the vagus nerve might 
be responsible for the sudden collapse of a part or all of a lobe of the lung. 
It has been shown^® that muscle tissue extends into the flnest of the bronchi 
and bronchioles, perhaps to the alveoli themselves. However, no one has 
been able to produce atelectasis experimentally by reflex stimulation. 

There are many predisposing factors. In 1918, Allen O. Whipple’-'^ made 
a very thorough study of postoperative pneumonitis. This was long before 
pulmonary atelectasis was generally recognized as the underlying factor in 
most pulmonary complications. Many of the 97 cases he reported would now 
be classified as pulmonary atelectasis. He discussed predisposing causes 
under the following headings : (A) Local inflammations in the upper re- 
spiratory tract and factors favoring them. (B) Vasomotor changes causing 
a congestion of the pulmonary vessels. (C) Factors inhibiting the normal 
thoracic and abdominal respiratory movements and favoring atelectasis and 
hypostasis in the lungs. (D) Local or general infections elsewhere than in 
the respiratory tract. (E) Debilitated states resulting in a lowered natural 
or acquired immunity to the particular organism inciting the pneumonia. 
(F) Factors increasing the virulence of the inciting organism. The first four 
of these groups cover most of the predisposing causes of pulmonary atelectasis 
as we view it today, and include important factors that have received little 
mention in recent reports. Subsequent work has elaborated, chiefly, the fac- 
tors in group (C). 

Churchill and McNeiF^ have noted the reduction in vital capacity follow- 
ing operation. This is much more pronounced after operation on the upper 
abdomen, and during the first day after operation may be but one-third of 
the preoperative volume. Muller, Overholt, arid Pendergrass^® have noted 
this, and also constant changes in roentgenographic findings following opera- 
tion on the upper abdomen. Elevation and relative fixation of the diaphragm 
are always present. Transient, physical signs in the chest are frequently 
found. They have termed this condition pulmonary hypoventilation. Hender- 
son®® has attributed the changes to acapnia, a deficiency of carbon dioxide 
in the blood and tissues, arising from a disturbance of respiratory metabolism 
of the tissues, analogous to asphyxia. 

Prinzmetal, Brill, and Leake®^ have demonstrated an increased intrapleural 
pressure following surgery, which they have shown to be due to anesthesia, 
abdominal incision, traction on abdominal viscera, and pressure on the ab- 
dominal wall. This, unquestionably, ac^ in lowering the vital capacity of the 
lung, and thus favors the accumulation of secretion. Morphine, sodium 
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amytal, and other sedatives tend to decrease the amplitude and rate of the 
respiratory excursions and to dull or abolish the cough reflex. Spinal anes- 
thesia is often accompanied by a slow, shallow respiration. The importance 
of a diminished, or absent, cough reflex should be emphasized. Anesthesia, 
preoperative and postoperative medication, acapnia, pain, and shock may all 
contribute. Van Allen and Lindskog^^ have shown that cough loses its ef- 
fectiveness as soon as the air has been absorbed from the obstructed lung. 
They have also shown that there are peripheral intercommunications between 
the branches of the bronchial tree, permitting the transfer of gases, fluids, 
and particulate matter. Hence, obstruction of any bronchus distal to the 
main lobe bronchus does not shut off all air to the part of the lung supplied by 
that bronchus, unless the intercommunicating channels are also blocked. This 
probably explains why pulmonary atelectasis does not occur more frequently. 

It may be said, summarily, that all conditions which tend to reduce the 
vital capacity of the lung, or tend to increase the amount or viscosity of bron- 
chial mucus, or hinder its expulsion, predispose to pulmonary atelectasis. 
Others would add factors predisposing to a reflex spasm of the bronchioles 
and bronchi. 

Pathology . — The affected lung area is shrunken, airless, firm, gray in 
color, and sinks in water. The bronchi are often filled with a tenacious, 
densely adherent mucus. Microscopically, the alveolar walls are engorged 
with blood, and the alveolar spaces are flattened and small. They may con- 
tain an homogeneous mucoid substance and a variable amount of cellular 
exudate. 

Symptoms and Signs . — In a typical case of severe, massive atelectasis 
the picture is that of a catastrophe. The onset is usually within 48 hours of 
operation, although it may occur long afterwards. There is usually a sudden 
elevation in temperature, pulse, and respiratory rate. The patient is usually 
dyspneic. He may be cyanosed. He may, or may not, attempt to cough. 
There is often severe pain in the chest or in the abdomen. The facies show 
anxiety. Expansion of the chest is limited or absent over the affected area. 
Often the interspaces appear retracted. Expansion on the opposite side may 
be increased. The apex beat of the heart may be seen to be displaced toward 
the lesion. In massive collapse of the right lung the heart may be entirely on 
the right side of the thoracic cage. Percussion will establish the position of 
the heart borders displaced to the side of the lesion. Early, there is often 
hyperresonance over the affected lung, but, as the bronchioles and alveoli 
become filled with secretion, dulness will be found. At first, the breath sounds 
are absent or diminished, and there are no rales. Later, as air again gains 
access, there may be tubular or amphoric breathing and moist crackling or 
bubbling rMes. If the patient is turned on the unaffected side and carbon 
dioxide and oxygen are administered, he will usually begin to cough up a 
heavy, thick, tenacious, green sputum. The sputum is never bloody or rusty 
in color. In the course of a few minutes to many days the lung expands, 
the heart returns to normal position, and breath sounds can be heard over 
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the affected lung, with many moist rales. Dulness and coarse crackling 
rales may persist for many days after the lung reexpands. 

By far the majority of cases of pulmonary atelectasis are less severe than 
the above. Most of them are not recognized unless the chest is thoroughly 
studied daily, or twice daily, following operation. Other cases will show 
slight temperature and pulse elevation, with or without cough. There may 
be little or no displacement of the heart, particularly where there is a small 
area of atelectasis in both lower lobes. The signs over the affected lung 
may be much the same as in the massive type, except that they are found only 
in small or scattered areas. Often the slight disturbance has been errone- 
ously called a postoperative reaction. 

Roentgeno graphic Findings . — In severe cases there are: elevation of the 
diaphragm on the affected side; narrowing of the chest on that side; increased 
obliquity of the ribs ; narrowing of intercostal spaces ; a displacement of the 
trachea, heart, and the mediastinum to the affected side ; and a variable amount 
of shadow in the affected lung area. Early,' there may be little or no in- 
crease in density over the lung ; later, the shadow may be dense and homogene- 
ous. Nearly all the papers on postoperative pulmonary atelectasis have re- 
ported extensive roentgenographic investigation of the cases reported. The 
roentgen ray, however, is not always essential in the diagnosis and treatment 
of this condition. Diagnosis can usually be made on the signs and symptoms 
and satisfactory treatment instituted. Where a portable roentgen ray unit is 
not available, it may be desirable not to use the roentgen ray. Due credit must 
be given the roentgenologists, whose good work has added so much to the 
knowledge of this subject. 

Differential Diagnosis . — Dilatation of the stomach, ileus, peritonitis, 
pleuritis (with or without effusion), pneumonia, pulmonary embolism, cardiac 
failure, coronary thrombosis, and dextrocardia have all been erroneously diag- 
nosed in pulmonary atelectasis. It is to be remembered that the first two may 
precede or may follow atelectasis. Pneumonia may follow, as may cardiac 
failure. Careful physical examination makes the diagnosis in the great ma- 
jority of cases. Roentgen ray examination is of value in doubtful cases. 

Following are brief reports of the cases of more or less severe postoperative 
atelectasis which we have recognized from 1931 to 1933. 

Case Reports 

Case I. — Mrs. A. L. F., aged 30, was admitted January 27, 1931. She had been in 
labor for twelve days. She had a mitral stenosis and insufficiency. Cesarean section 
was performed under spinal anesthesia. The first 24 hours after operation were un- 
eventful and unusually comfortable. Thirty hours after operation she was given one- 
sixth grain of morphine by hypodermic. At this time the pulse was 120, while a short 
time before it had been 84. At 36 hours the temperature was 103°, the pulse 138, and 
the respirations 34. She was extremely dyspneic and cyanotic. Expansion was limited 
on the right, good on the left. The cardiac impulse was palpable to the right of the 
sternum, the apex beat just a little inside the left, midclavicular line. There were 
some dulness and absence of breath sounds in the right axilla. Oxygen, 90 per cent, 
and carbon dioxide, 10 per cent, were administered, and the patient was placed on the 
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left side. She showed some immediate improvement, but did not cough up anything. 
Seventy-two hours after operation it was noted that the respiratory rate was normal, 
there were a few coarse rales in the right axilla, and the heart had returned to a normal 
position; but the temperature and pulse rate were still elevated, and abdominal dis- 
tention was increasing. The distention resisted all treatment, the heart dilated, and 
death occurred five days after operation. Permission for an autopsy was not obtained. 
It was our opinion that the collapse of the right lung was relieved, but that it initiated 
a cardiac failure, leading to death. 

Case II. — Mrs. H. B., aged 27, had a mitral stenosis and insufficiency. Sixteen 
hours after appendectomy, under spinal anesthesia, she began coughing, and developed 
pain in the chest, dyspnea, and cyanosis. Two hours later she coughed almost con- 
tinuously for twelve minutes and expectorated a great deal of mucus. She was seen 
just after this and was still slightly cyanotic. The pulse was 130. The right border 
of the heart was three inches to the right of the sternum; the apex beat was just in- 
side the left, midclavicular line. The breath sounds were obscured by coarse rhonchi 
and bubbling rales all over the chest. The patient said she had a great deal of mucus 
that she could not cough up. She was turned on the left side and given one one-hun- 
dredth grain of atropine sulphate. Temperature at this time was 100 3/5°; the respira- 
tions 30. The patient was also started on tincture of digitalis by mouth. Thirty-six 
hours after operation the pulse had dropped to 108, respirations to 28; temperature 
100 4/s°, and the chest was clear of rales. The heart had returned to normal position, 
the right border being in the midline and the apex beat in the left axillary line. The 
teinperature and pulse gradually fell, reaching normal, five days after operation. This 
patient received three grains of sodium amytal and one-sixth grain of morphine sulphate 
three hours after operation. From then until the development of the atelectasis she was 
fairly comfortable and sleeping most of the time. 

Case III. — J. A., male, aged 21, had an appendectomy under spinal anesthesia. 
Thirty-four hours after operation he coughed up some green mucus. The temperature 
reached 103 4/5”, pulse 140, respirations 44. There was some hyperresonance in the left 
axilla, and breath sounds were distant over the entire left lung. The heart and 
mediastinum were displaced to the left. When placed on the right side he coughed up 
more green, thick mucus. Twenty-four hours later he was very much improved; the tem- 
perature and pulse practically normal, and the heart almost back to normal in position. 
He was still coughing, and a few coarse crackles could be heard in the left axilla. 
The next day the chest was normal. This patient had one-sixth grain of morphine 
sulphate and three grains of sodium amytal just before operation and another one-sixth 
shortly thereafter. He slept most of the time following the operation, until the de- 
velopment of the atelectasis, although he had but one more dose of morphine. 

Case IV. — E. G. W., male, aged 37, had a repair of a traumatic hernia three 
hours after the injury. His convalescence was marked by an unusual amount of pain. 
Early in the morning of his sixth postoperative day the temperature reached lOi 2/5°; 
pulse 98. He had had a slight cough for 24 hours. The cough became more severe, 
and he expectorated some greenish mucus. There was some dulness in the left axilla, 
and there were a few crackling rales, but no appreciable displacement of the heart. 
He was turned on his right side. In two days the dulness had disappeared; there was 
still a slight cough; there were no rales. The slight cough persisted two more days. 
This patient received a grain of codeine a few hours before the development of the 
atelectasis. 

Case V. — T. M. K., male, aged 57, had an amputation through the right thigh for 
dry gangrene of the foot. For four weeks previous to the operation he had received 
huge doses of morphine for pain in the right leg and foot. He was given one-half grain 
of morphine sulphate before the operation, which was performed under a spinal 
anesthetic. In the first eight hours following operation he was given one and one-half 
grains of morphine sulphate to control severe spasms of pain in the right thigh and 
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lower abdomen. Eight hours after operation he developed an acute dilatation of the 
stomach. At the same time it was noted that the apex beat of the heart was lateral to the 
left anterior axillary line, and the right border of the heart was to the left of the sternum. 
There was hyperresonance in the left axilla, and no breath sounds were heard. 
Respirations 41; pulse 88; temperature 99 4/5°. The stomach was evacuated and 
the patient turned a little on the right side. Carbon dioxide and oxygen had already 
been administered twice following operation and had been given the patient throughout 
the operation. Following development of the atelectasis they were given at frequent 
intervals, until the time of his death, which was 24 hours after operation. Pulse and 
temperature both continued to increase, the temperature reached 106°. He developed 
a generalized, pulmonary edema before death. 

Postmortem Findings. — Thorax. — The heart was greatly displaced to the left, the 
apex being in the midaxillary line and the right border to the left of the sternum. 
Both pleural cavities were completely obliterated by old adhesions. The lower lobe 
of the left lung was about seven and one-half cc. in diameter and contained no air. The 
bronchus of this lobe was filled with a thick, tenacious secretion, which adhered 
firmly to the wall. There were no areas of consolidation in the right lung. The heart 
was enlarged and dilated. There was some organized blood clot in the left auricle, 
in addition to the postmortem clot. The mitral valve was greatly thickened, and the 
leaflets were somewhat distorted. The coronary vessels showed considerable thickening. 
The right femoral artery was filled with an organized clot up to the level of Poupart’s liga- 
ment ; a thrombus was present in the left popliteal artery. Gross pathologic diagnosis : 
embolus right femoral arter}”-, left popliteal arterj^, amputation right leg above the knee, 
myocardial hyertrophy and dilatation, mitral insufficiency, coronary artery sclerosis, mas- 
sive pulmonary collapse of left lower lobe, chronic pleural adhesions. Microscopic exami- 
nation of the collapsed lobe of the lung revealed small, flattened, alveolar spaces filled 
with a homogeneous substance taking a pale eosin stain. A few leukocytes and 
erythrocytes were present in the alveoli. The alveolar walls were thickened, and the 
capillaries were distended with blood. 

Case VI. — W. T. C., female, aged 64, had a cholecystectomy and appendectomy under 
spinal anesthesia. Seventy-two hours after operation the pulse rose to 120 and the 
respirations to 50. There was slight abdominal distention ; some cyanosis ; limited 
expansion over the right lower chest; and some dulness in the right axilla, with dis- 
tant tubular breath sounds and a few crackling rales. She was turned on the left 
side. Twenty-four hours later the temperature and pulse were practically normal, 
expansion of the chest was symmetrical, and there were no rMes. She had a very 
prolonged and stormy convalescence. No further pulmonary complications developed 
until one month after operation, when after having been up three or four days, she 
developed fever and pain in the left lower chest. In 24 hours there was dulness all 
over the left base, with blowing breath sounds and many crackling rMes. The tempera- 
ture came down to normal in a week, with gradual clearing of the chest signs. This 
may have been an atelectasis, but was probably a pneumonia. This patient also had 
a chronic myocarditis and marked hypertension. Auricular fibrillation was present at 
intervals during her stay in the hospital. 

Case VII. — W. O. McD., female, aged 46, had a cholecystectomy and appendectomy 
under spinal anesthesia. She received one-fourth grain of morphine sulphate and three 
grains of sodium amytal before operation and frequent doses of morphine afterward. 
Within 12 hours after operation her temperature rose to 102“, pulse 106, and dyspnea 
developed. Twenty-four hours after operation dyspnea was still present, the heart was 
displaced a little to the right, and breath sounds in the right axilla were distant. 
Postural treatment was instituted and one-half ounce of whisky prescribed, t. i. d. 
Temperature gradually fell to normal over a period of five days. This patient had 
very little cough, but some expectoration of the characteristic mucus. 

Case VIII. — ^J. C., female, aged 12, had an appendectomy and drainage under 
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ether anesthesia. Preoperative medication consisted of morphine sulphate, one-eighth 
grain, atropine sulphate, one one-hundredth-fiftieth grain. Twenty hours after opera- 
tion the temperature reached 105°, axillary; respirations 40, with some cyanosis. There 
seemed to be a great deal of mucus in the trachea. Expansion was greatly limited 
on the right. The right border of the heart was displaced one inch to the right of 
the sternum. Breath sounds were blowing, with loud, bubbling rales over the right, 
lower lobe. The patient was placed on her left side, and carbon dioxide and oxygen 
were given intermittently by nasal catheter. She was given whisky two drams every 
four hours. She immediately began expectorating a thick hiucus, green in color. Each 
dose would stimulate cough and expectoration. Cough and expectoration continued for 
five days. At the end of this time temperature and pulse were normal and physical 
examination of the chest was negative. This patient received three small doses of 
morphine following operation and slept most of the time until atelectasis developed. 

Case IX. — Mrs. P. A. W., aged 25, had a cholecystectomy and appendectomy under 
spinal anesthesia, for acute cholecystitis and cholelithiasis. She received morphine 
before and after operation in liberal doses. Ten hours after operation the temperature 
was 103°, pulse 120, respirations 48. The respiratory excursion was very shallow, 
but there were no abnormal findings over the lungs, and the cardiac position was normal. 
Forty-eight hours after operation the heart was found displaced a little to the right, 
and breath sounds at the right base were distant. The respirations remained at 40 to 
60 for IS days after the operation. There was slight fever for 12 days, with a little 
elevation of pulse. During this time the patient coughed a little and expectorated a 
great deal of thick mucus. She did not feel or appear ill, except for the rapid respira- 
tory rate. A roentgenogram ii days after operation showed a high diaphragm on the 
right side, with a dense shadow in the right lower lobe. This patient was given carbon 
dioxide and oxygen during operation and at intervals of three hours for 48 hours after 
operation, then four times daily for another week. During this time her position was 
changed at frequent intervals. 

Case X. — Mr. E. R. D., aged 36, had a bilateral, inguinal hernia of such size 
that the scrotum hung at least ten inches below the inguinal ring and was ten inches 
in diameter. The right side alone was repaired at the first operation. Twenty-four 
hours after operation he was very uncomfortable and had mucus in his throat, but 
would not cough. Thirty hours after operation he became cyanotic, and the pulse 
was rapid and weak. The right side of the chest was almost immobile; the right 
border of the heart was in the right nipple line, and the left border in the left 
parasternal line. Breath sounds were absent over the entire right chest. He was given 
carbon dioxide and oxygen and turned on his left side. In the evening he started 
coughing up a thick, green sputum. Forty-eight hours after operation the pulse rate 
was down to approximately normal, the heart was back to normal position, and there 
were a few coarse crackling rales in the right axilla. He continued to cough up con- 
siderable sputum for another 48 hours. 

Case XI. — Mrs. J. S., aged 29, was admitted to the hospital December 23, 1932. 
She was coughing frequently, was slightly cyanotic and dyspneic, and the abdomen 
was distended to the size of a full-term pregnancy. Expansion was limited over the 
left lower chest. There was some dulness to percussion beneath the left scapula, with 
distant, harsh, blowing breath sounds and squeaking and crackling rales. The right 
lung was clear. The apex beat of the heart was well outside the left midclavicular 
line, and the right border was beneath the sternum. The patient complained of a 
cold in the head, cough, and pain in the left chest. The temperature was 100°, but 
fell to normal in 24 hours. The pulse rate remained about 100 throughout her stay 
in the hospital. The signs at the left base persisted. The patient was dismissed after 
48 hours. For the next two weeks she was up and about at home. Some cough and 
signs of partial collapse at the left base persisted. At 2 a.m., January 8, 1933, the 
patient was awakened by pain in the right lower abdomen and nausea, and was again 
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admitted to the hospital. At this time the heart was still displaced to the left. At 
the left base, posteriorly, there was dulness, with distant tubular breath sounds and loud 
coarse crackling rales. The right lung was clear. There were acute tenderness and 
some rigidity in the right iliac fossa. Cesarean section and appendectomy were per- 
formed under spinal anesthesia. Convalescence was marked by considerable abdominal 
pain, and the complaint of mucus in the throat, which could not be expectorated. 
Seventy-two hours after operation acute dilatation of the stomach developed. Ac- 
companying this there were slight dulness at the left base, limited expansion, distant 
blowing breath sounds, and coarse crackling rales. The stomach was evacuated 
and the patient turned on the right side. In 48 hours the lungs were normal to 
physical examination. 

Comment . — An analysis of these ii cases is interesting. Four patients 
had heart disease, and in three of these a mitral lesion was present. Two 
patients in the group had syphilis. In nearly every case the patient was either 
unusually comfortable from medication given preoperatively, or he was suffer- 
ing severe pain, for which large and frequent doses of morphine were given. 
In seven of the cases atelectasis developed within the first 36 hours. Case VIII, 
aged 12, was convalescing from a cold and had a slight cough at the time of 
the appendectomy. 

There were three cases following appendectomy, three following cholecys- 
tectomy, two following cesarean section, two following herniorrhaphy, and 
one following amputation through the thigh. Spinal anesthesia was used in 
ten of the cases, ether in one. This apparently shows a much higher incidence 
after spinal anesthesia. However, in abdominal operations we have used 
spinal anesthesia five times as often as ether, and it has been our policy to 
urge spinal anesthesia upon patients whom we considered poor risks, while 
ether, in most instances, has been used only in those cases where no trouble 
was expected. 

There were two deaths. Both of these patients had heart disease, and 
both a mitral lesion. It can be stated with reasonable assurance that Case I 
would not have died had she not developed a pulmonary atelectasis. How 
much pulmonary atelectasis contributed to the fatal outcome in Case V is 
debatable. Both cases died with a myocardial failure. 

Six of these cases occurred in 1931, including the two deaths, three oc- 
curred in 1932, two in 1933. The last two. Cases X and XI, had conditions 
tending to elevate the diaphragm, one a pregnant uterus, the other an in- 
creased intra-abdominal tension from a reduction of a large hernia. In 
the first of these the collapse was present before operation. 

Table A shows the reduction in incidence during the three years. This 
reduction coincided with the institution of prophylactic measures. Beginning 
with 1932 carbon dioxide, 10 per cent, and oxygen, 90 per cent, have been 
administered to many of the patients. This method was first suggested by 
Yandell Henderson-®- and since has been recommended by others as a 
prophylaxis against pulmonary atelectasis. We have used it routinely during 
all spinal anesthesias. Carbon dioxide, 10 per cent, and oxygen, 90 per cent, 
have been given postoperatively to most patients taking ether anesthesia. 

12 



Volume 102 
Number 1 


POSTOPERATIVE PULMONARY ATELECTASIS 


They have been given at intervals after operation in those cases deemed most 
likely to develop atelectasis. A copious flow of the mixed gases has been ad- 
ministered through an open cone held close to the patient’s face. In a per- 
sonal communication Dr. Walter Estell Lee has suggested that the carbon 
dioxide and oxygen should be given through a closed mask, and be re- 
breathed into a bag. He states that 8 to 15 inhalations rebreathed into a closed 
rubber bag will make anybody cough following the hyperventilation induced. 

Another important factor in this reduction in our cases revolves about 
preoperative and postoperative medication. For the past two years we have 
given three grains of sodium amytal the night before, but none the morning 
of operation. The size of the dose of morphine has been reduced. 

Prophylaxis . — ^After a consideration of the literature and the above clinical 
data, the following program is suggested : 

(1) Postoperative pulmonary atelectasis should be anticipated and every 
effort made to avoid its occurrence: in patients with inflammation of the 
respiratory tract, including that induced by ether anesthesia ; in patients with 
heart disease; in debilitated patients; in very sick and drowsy patients; and 
in patients with factors promoting increased abdominal tension. It is to be 
remembered that local and spinal anesthesia, apparently, do not decrease the 
incidence of pulmonary atelectasis. 

(2) Large doses of morphine and other sedatives before and after opera- 
tion should be avoided, 

(3) On the operating table, pressure on the patient’s chest by instru- 
ments, assistants, etc., should be avoided. Operating time should be as 
brief as possible, 

(4) Carbon dioxide, 10 per cent, and oxygen should be administered at 
intervals during all spinal anesthesia to avoid acapnia with its tendency to 
nausea and decreased vital capacity. 

(5) Carbon dioxide and oxygen should be administered for five minutes 
at the end of all local and general anesthesia. 

(6) Carbon dioxide and oxygen should be administered for five minutes, 
three or four times daily, for at least 48 hours following all abdominal opera- 
tions, and after other operations when there is any possibility of atelectasis 
taking place, 

(7) The patient’s position should be changed every three or four hours 
after operation, 

(8) Deep breathing at frequent intervals should be encouraged. 

(9) Dilatation of the stomach should be avoided by using the nasal tube 
at the first indication of gastric distention. 

Treatment . — ^All ii of our cases were treated by the postural method 
recommended by Sante in 1927.^^’ This consists in rolling the patient back 
and forth on the uninvolved side. Percussion over the involved lung facilitates 
the expulsion of mucus. The patient should not be left in this position for 
long at a time, as atelectasis may then develop in the other lung 

Carbon dioxide and oxygen are used therapeutically as well as prophylac- 
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tically. They induce deeper breathing and probably a widening of the lumina 
of the bronchi and bronchioles. They should be employed only in conjunction 
with the postural method of treatment. If they are administered with the 
patient lying on the affected side, it may lead to firmer incarceration of the 
obstructing mucus. 

Whisky, undiluted, will often stimulate cough and expectoration when 
posture and carbon dioxide fail. 

Before the postural treatment was introduced by Sante, the only direct 
way of attacking atelectasis was by bronchoscopic aspiration of the obstructing 
mucus. The use of this method in a postoperative case, as previously men- 
tioned, was first reported by Chevalier Jackson and Walter Estell Lee. 
Lee, and Jackson’s associates, Clerf and Tucker, subsequently reported a 
number of cases successfully treated in this manner.^^- 2®- ® When posture, 
carbon dioxide, and whisky do not produce the desired result, bronchoscopy 
is to be considered, if one skilled in the use of the bronchoscope is available. 

CONCLUSIONS 

A knowledge of factors predisposing to the development of postoperative 
pulmonary atelectasis is of great importance in its prevention. 

A number of these factors have received little attention in recent reports. 
The reduction in incidence of this complication in our cases in the past 
two years demonstrates the value of recognizing predisposing causes. 

The roentgen ray is not always essential to diagnosis and treatment. 

The plan outlined for prophylaxis should make postoperative pulmonary 
atelectasis a negligible factor in surgical morbidity and mortality. 
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San Francisco, Calif. 

FROM THE DEPARTMENT OF SYMPATHETIC AND VASCULAR SUROERY, SURGICAL SERVICE OF DR. HAROLD BRUNN, 

MOUNT ZION HOSPITAL, SAN FRANCISCO, CALIF. 

The secretion of sweat is under the control of the nervous system. It 
can be produced in the feet of animals by stimulating the peripheral end of 
the cut sciatic nerve even after occlusion of the aorta and amputation of the 
extremity. In man very little is definitely known of the nervous mechanism 
involved. The existence of cortical centers is indicated by the fact that pro- 
fuse perspiration frequently occurs as a consequence of emotional states. 
The work of neuro-physiologists®* ^ indicates that the cortex and brain stem 
exert controlling influences on the sweat centers of the spinal cord in animals. 
There is evidence to show that this influence is predominately inhibitory.®* ® 
The spinal centers for sweating are apparently scattered throughout the 
length of the cord, probably in the ventral horns of the gray matter. They 
are in close proximity to the somatic motor cells and to the spinal centers for 
vasoconstriction. From their cells of origin the fibers for sweating leave the 
cord with the anterior roots and pass along the white rami communicantes to 
the sympathetic ganglia. Fibers from the cells of these ganglia pass by way 
of the gray rami communicantes to the spinal nerves and finally to the sweat 
glands. The fibers for vasoconstriction parallel those for sweat. Both are 
widely distributed as components of the peripheral spinal nerves, and supply 
areas practically identical with the cutaneous sensory distribution. By freeing 
certain sympathetic ganglia of their connecting rami and by removing the 
trunk which bears these ganglia, total inhibition of sweating can be produced 
in certain areas of the body without fear of sensory or motor loss. 

It is not the purpose of this paper to discuss the factors which influence 
the secretion of sweat. It is sufficient to point out that the amount of sweating 
varies greatly in normal individuals, and under many different conditions. 
It may be increased to such an extent that it is definitely abnormal. 
Profuse perspii'ation may be the source of much annoyance, embarrassment 
and mental anguish, especially if it emits an unpleasant odor. Even though 
only moderately increased in amount, the odor or color of perspiration may 
be offensive. Certain substances may be excreted in the sweat which spoil 
materials on which the individual works, thus interfering with his occupa- 
tion, as for example, in bromidrosis the sweat affects metals. Abnormal 
sweating may be the main etiologic factor in certain skin diseases, which in- 
volve primarily the extremities. When conditions of sweating occur which 
interfere with the health, occupation and peace of mind, or the continued 
happy existence of an individual, and if conservative measures give no relief, 
surgery is indicated. Sympathetic ganglionectomy at the proper level will 
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produce a total inhibition of sweating in the desired regions (Fig. i). When- 
ever anhidrosis is thus produced, there occurs vasomotor paralysis in the 
identical areas of distribution, as evidenced by rise of surface temperature. 
It is impossible to influence separately the fibers for sweating and those for 
vasoconstriction by surgical means; but this accompanying release of normal 
vasoconstriction gives no uncomfortable symptoms. 



Fig. I. — Areas of anhidiosis produced by sympathectomy. External heat was used to 

delineate the affected areas. 


Case Report 

An unmarried Jewess, 22 years of age, presented herself at the Sympathetic and 
Vascular Clinic of Mount Zion Hospital November 28, 1933, complaining of marked 
I>erspiration of the hands and feet since she was eleven years old. Her hands were often 
cold and blue, especially in cool weather. The sweating was worse when she was nervous, 
or when she worked at her usual employment as a candy maker. In the past few years 
the perspiration had increased to such an extent that it interfered with her occupation. 
She constantly carried a handkerchief in her hand to absorb the excess sweat, and suffered 

17 




PEARL AND SHAPIRO 


Annnlsot Surcery 
July, 1935 


much embarrassment and mental anguish in her social life. Her feet were involved to a 
much less extent than her hands. There were never any attacks of local syncope. 

On examination of the hands one noted that there was a moderate diffuse cyanosis 
of the digits, worse at the acra. There was a profuse sweating of both hands extending 
to the wrists, worse at the skin folds and on the palmar surfaces. Large drops of sweat 
fell from the outstretched hands. The sweat was clear, colorless and odorless. When 
the hands were immersed for ten minutes in water at i6° C., there was a marked blotchy 


ABNORMAL SWEATING OF THE EXTREMITIES 



cyanosis, worse at the finger tips, due to precapillary arteriospasm. All palpable arteries 
had normal pulsations. The feet presented a similar, but less marked picture. The 
sweating was present to the ankle. All arterial pulsations of the feet were normal. The 
clinical diagnosis was “sympathetic imbalance, vasoconstriction type, with abnormal hyper- 
hidrosis.” For three months she was treated with tissue extract subcutaneously, diathermy 
to the cervicodorsal spine, faradic stimulation, and nerve sedation with the hope of 
diminishing sympathetic activity without result. 

On February 24, 1934, both hands were exposed for one-half hour to a constant 
temperature of 17.2° C. and skin temperatures measured with the Tycos thermocouple. 
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The left ulnar nerve was then blocked with novocain at the elbow. There was prompt 
anesthesia confined to the ulnar distribution, with total absence of sweating and prompt 
rise of surface temperature to the normal vasodilatation level (Graph). The anesthetized 
zone was bright pink with vasodilatation in contrast to the cyanotic appearance of the 



Figs. 2 , 3 , 4 and 5 . — 'Results of left cervicothoracic ganglionectomy. Sweating was produced by 
the application of external heat. Fine • charcoal was then blown on the face, upper thorax and hand, 
which adhered to the moist areas but not to the anhidrotic surfaces. The Horner complex is noticeable. 

unanesthetized areas. This confirmed our clinical impression that we were not dealing 
with vascular occlusion, but purely with spasm. 

In April, 1934, after five months of continuous conservative therapy had given no 
relief, the patient was advised that she could be relieved by sympathetic ganglionectomy 
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and trunk resection. She elected surgical treatment, and April 8, 1934, operation was 
performed by one of us (F. L. P.). The left inferior cervical, first, second and third 
thoracic sympathetic ganglia were exposed by a posterior muscle splitting approach, freed 
of all connecting rami, and the trunk removed from above the inferior cervical to below 
the third thoracic ganglion. There was an immediate rise of surface temperature of the 
left upper extremity, to the normal vasodilatation level, and a complete absence of sweat- 
ing of the left upper extremity and the homolateral half of the head, face, and upper 
thorax, anteriorly and posteriorly (Figs. 2, 3, 4, and 5). The Horner complex was 
present. The rise of surface temperature and the absence of sweating persisted in the 
areas affected until the present time, fourteen months after operation. It was noted 
that the amount of perspiration of the unaffected regions was greater than before opera- 
tion. The delineation of areas of anhidrosis was obtained by the applications of external 
heat. Pilocarpin acts by stimulating the nerve endings, and its use might give erroneous 
information. 

August 3, 1931, through an approach similar to that used on the left side, cervico- 
dorsal ganglionectomy, ramisection, and trunk resection was carried out on the right side 
to the same extent as on the left. The result previously described for the left side 
became bilateral. 

At the present time, fourteen months after the first operation, and ten months 
after the second operation, anhidrosis persists in the affected areas. The 
patient is well pleased and suffers no inconvenience from the complete loss of perspira- 
tion of the head, arms, and upper thorax. Complete vasodilatation has persisted, although 
the skin temperature is higher on the more recently operated side. Sweating below the 
area involved is definitely increased over the preoperative amount. This has been previ- 
ously noted by us in four additional cervicodorsal sympathectomies performed for other 
conditions. In a case of hyperhidrosis reported by Adsoff and treated by sympathectomy, 
a decrease of sweating was noted below the level of anhidrosis. We cannot account 
for this in view of our previous experience. One would naturally expect an increase 
in the per unit area of sweating in the unaffected zone. 

It is too early to judge whether this artificial surgical anhidrosis is per- 
manent. In cats it has been found by using an electrical skin resistance 
method that the absence of sweating after sympathectomy is not permanent, 
the glands resuming their normal activity after many months.^ In about 
45 days, however, there was a great fall in skin resistance to one-seventh of 
the maximum. In the case here reported, there has been no perceptible evi- 
dence of sweating even after long exposure to external heat, fourteen 
months after operation. One hesitates to apply to humans conclusions based 
on animal experimentation ; and again there may be other factors which alter 
skin resistance so that the latter may not be a true measure of the degree of 
sweating. Nothing but clinical examination in humans can give a definite 
idea as to the permanency of anhidrosis induced by sympathectomy. 

SUMMARY 

There are instances when sweating which is abnormal in amount, color, 
odor, or chemical composition calls for surgical interference. 

Sympathetic ganglionectomy and trunk resection will produce complete 
absence of sweating in certain definite regions, depending upon the ganglia 
removed. 
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A case is reported in which complete relief from excessive sweating was 
obtained following sympathetic ganglionectomy and trunk resection. 
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In a previous article/ it was stated that the severe type of juvenile 
diabetic with unstable tolerance, one that has been diabetic for at least two 
years and adequately controlled for several months before the proposed opera- 
tion, and one that shows no detectable vascular damage by films of peripheral 
vessels and ophthalmoscopy, is the type in which an operative procedure to 
improve carbohydrate metabolism could be undertaken with any justification. 
The experimental work serving as a basis for this operation has been described 
elsewhere.^’ ^ In addition, two tests were described for the selection of the 
proper case, the test for insulin-sensitivity and the test for ergotamine 
response after a galactose-hyperglycaemia.^ The first test separates the 
insulin-sensitive from the insulin-resistant cases. As splanchnic-nerve sec- 
tion produces increased sensitivity to insulin, ^ only the insulin-resistant 
diabetic can derive any benefit from splanchnic-nerve section. The second 
test, briefly referred to as the galactose-ergot test, serves to indicate the effect 
of a sympathico-adrenal exclusion on carbohydrate metabolism. Should this 
test show a marked suppression of the galactose-hyperglycaemia by ergot, it 
augurs well as to the effect of splanchnic section. This was shown to be true 
by comparing such tests before and after operation. When the diabetic 
does not respond to ergot, a sympathetic depressant, nothing can be expected 
from splanchnic-nerve section. 

When the juvenile or adolescent diabetic conforms to these requirements, 
one other point deserves serious consideration: Is there any evidence of 
tuberculous infection in the lungs or elsewhere? Tuberculosis in diabetics 
has recently received a thorough statistical investigation in a series of impor- 
tant articles by Howard Root.^ Because of insufficient attention to this com- 
plication, one patient afflicted with latent or arrested tuberculosis has been 
subjected to operation. And while no harm seemed to have occurred as a 
result of surgery, the evaluation of the obtained result must necessarily 
have suffered. 

Pre-operative Management . — The patient is under the continuous super- 
vision of a competent internist before and after the operation. The urine is 
free or practically free from sugar, there is absence of acetone bodies in the 
urine, and lastly the blood sugar is around i8o milligrams or less. The diet 
contains 120 or more Gm. of dextrose a day to insure adequate glycogen 
storage in the liver. It is advisable to keep the patient from eight to ten 
days in the hospital before the operation to insure complete diabetic control 
and also to train the nursing service for their important help in post-operative 
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management. This consists of the examination of at least three daily speci- 
mens of urine during the day for sugar and diacetic acid, as the post-operative 
administration of insulin will depend primarily on the urinary specimens. 
Any student-nurse can be delegated to this task. Experience has shown that 
if internes or the main laboratories of large hospitals run these specimens, 
they will not be reported in time. As the nurses give the insulin and give 
it according to the urinary findings, it is logical to entrust them with these 
tests. Several days before the operation they are made to obtain these 
specimens, run them and report them on a special sheet. I attribute to these 
seemingly minor details the fact that operations which exposed the posterior 
mediastinum or the retroperitoneal spaces have all healed by primary union 
in spite of the presence of severe diabetes. On the morning of the operation, 
the patient receives a small dose of dextrose, say 200 cubic centimetres of 
unsweetened orange juice, which is covered with ten units of insulin. 

Premedication and Ancesthesia . — The night before the operation a mild 
barbituric sedative, such as three grains of sodium amytal, is given not 
earlier than 9 p.m. In the morning this dose is doubled one hour before 
operation. In larger children, this morning dose may well be six grains of 
sodium amytal; in smaller children the dose should not exceed three grains. 
One-half hour before operation, morphine, gr. 1/6 with atropine, gr. 1/150 
is given subcutaneously. 

While the operation could be performed entirely under local anaesthesia, 
the anxiety and apprehension of these patients do more harm than the small 
dose of gaseous anesthetic. Besides, the vicinity of and possible injury to 
the pleura may necessitate positive pressure. We begin, then, with a light 
ethylene anesthesia and perform a paravertebral block of the ninth, tenth, 
and eleventh dorsal segments, together with a copious infiltration of the skin, 
subcutaneous tissues and paravertebral muscles along the incision, to be 
described presently. The syringe is kept full during the operation, and the 
intercostal nerves, the thoracic sympathetic trunk, the splanchnic nerves and 
the pleura are injected when exposed, not only to minimize the amount of 
general anaesthetic, but to block important reflexes, which may originate from 
the posterior mediastinum and which can produce shock. 

Technic of the Operation . — Resection of the splanchnic nerves, while a 
much-used experimental procedure, has not been performed often in man. 
Most of the work has been carried out on cadavers, and transpleural,® supra- 
diaphragmatic,® inframediastinal,'’'’ and inlradiaphragmatic® approaches have 
been worked out. Of these, after considerable study on the cadavers, the 
supradiaphragmatic approach of Fieri,® which is nothing else but a typical 
posterior mediastinostomy, has been selected. After I had done four of these 
operations on man, the important anatomico-surgical study of Craig® became 
known. He modified Pereira’s infradiaphragmatic approach. This operation 
consists of a posterior approach to the retroperitoneal space just below the 
diaphragm, utilizing a longitudinal incision about six centimetres away from 
the spinous processes, and was successfully carried out by Craig eight times. 
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The transverse “intersegmental” incision of Hartel/® however, gives in my 
experience a better exposure of the retroperitoneal space in the upper abdo- 
men. Recently, the excision of the aorticorenal ganglion was performed 
without any difficulty by Hartel’s approach. Up to date, however, all 
splanchnic-nerve sections for diabetes, six in number, were undertaken by 
the supradiaphragmatic approach, which will now be described in detail. 
With increasing experience, the operation necessarily underwent certain 
modifications. 

The patient is in a semilateral position. A paravertebral incision is made, 
four fingers from the mid-line, starting at the level of the angle of the scapula 
and curving laterally over the tenth rib or tenth intercostal space for a distance 
of five to six centimetres (Fig. i, insert A). This lateral curve, while not 
necessary, has facilitated the resection of longer segments of ribs. With the 
help of a kidney rest and elevation of the arm above the head, separation of 
the ribs is obtained. The incision transects the long muscles of the back and 
exposes the tenth and eleventh ribs, which are subperiosteally resected for a 
length of about six centimetres, approaching the mid-line as close as possible. 
In order to facilitate the approach to the lateral surface of the vertebras, the 
intercostal vessels are doubly ligated and cut. The intercostal nerves may 
be preserved but can also be transected without any harm. The distal stump 
of the tenth nerve is transfixed with a fine suture of black silk and wrapped 
up in a moist gauze compress. The endothoracic fascia, which covers the 
pleura and constitutes a definite fibrous structure with strands of smooth 
muscle, is now carefully incised and dissected away from the pleura through- 
out the length of the incision. Now the pleura is entirely free and peels away 
very easily from the spinal column. Should it tear at this stage, it is imme- 
diately repaired with fine catgut under positive pressure. I encountered this 
complication only once, during the first operation, with no harmful conse- 
quences. After the pleura has been stripped away from the proximal stumps 
of the ribs, which by the way are the most frequent sources of a pleural 
injury, it is wise to remove the remaining proximal stump and some of the 
transverse process with a double action bone-biting forceps. The pleura is 
now gently stripped with the right index finger, until the thoracic sympa- 
thetic trunk appears, surrounded by more or less loose connective tissue and 
fat. It may strip away with the pleura, in which case it escapes detection 
under the retractor, but if the endothoracic fascia has been split, it will 
remain on the bodies of the vertebrae. Good lighting in the form of lighted 
retractors or a headlight and continuous suction of the accumulating blood 
should insure a dry, well-exposed field. The thoracic sympathetic trunk may 
be identified by the bulbous swelling of its ganglia. Dissecting the pleura 
farther forward, the major splanchnic nerve appears, showing multiple con- 
nections with the sympathetic chain. Quite at the bottom of the field, just 
above the diaphragm, originating from the lowest thoracic segments, the 
minor splanchnic nerve may be identified but a search for it is unnecessar)’-, 
as the sympathetic trunk is widel)’’ excised and with it the origin of the lesser 
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splanchnic nerve. After flooding these structures with novocain, both 
thoracic chain and splanchnic nerve are excised, removing as long a segment 
as possible. In order to prevent regeneration of the major splanchnic nerve, 
which occurs very rapidly in the dog, the proximal stump of the nerve is 
implanted into the distal stump of the tenth intercostal nerve (Fig. i, insert 
B). I am indebted for this idea of sidetracking the regeneration of the 
splanchnic nerve into a peripheral nerve to Dr. S. W. Ranson, Director of 



Fig. I. — Insert A shows the line of incision, starting at the level of the scapular angle and swinging 
laterally at the level of the tenth rih. In the main drawing a is the major splanchnic nerve, b is the 
thoracic sympathetic trunk. The pleura has been reflected from the spinal column, the intercostal 
vessels have been ligated and only the intercostal nerves preserved. Insert B shows the method of 
anastomosing the proximal stump of the splanchnie nerve (a) to the distal stump of the tenth intercostal 
nerve (c). 

the Institute of Neurology at Northwestern University Medical School. In 
the last two operations this procedure has been adopted, with no indication 
of any intercostal neuralgia or abnormal sympathetic reflex phenomena. 

In regard to any possible vascular injury, care must be taken to avoid 
the intercostal veins entering the azygos and hemiazygos veins, respectively. 
These large collector veins are not in such close proximity to the splanchnic 
at this level, as they are below the diaphragm where their injury is much 
less readily avoided. After a complete haemostasis, the pleura is allowed to 
fall back in its place, the muscles are carefully sutured with plain catgut 
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sutures and the skin closed, after meticulous adaptation of the skin edges 
with interrupted silk sutures. No drainage is left in the wound. The chest 
is adequately supported with wide adhesive tape. 

Post-operative Management . — An adequate glucose and fluid intake, which 
is essential in any operation on diabetics, is carefully maintained. Five per 
cent dextrose solution is given in a subcutaneous drip, i,ooo cubic centimeters 
in about five hours, which can be started during the operation, and another 
1,000 cubic centimetres in the afternoon. Two thousand cubic centimetres of 
5 per cent dextrose solution will supply loo Gm. of sugar. Another i,ooo 

cubic centimetres of Ringer’s solu- 
tion is given during the night, thus 
furnishing 3,000 cubic centimetres 
of fluids during twenty-four hours. 
While after laparotomies or retro- 
peritoneal operations oral feeding 
may have to be delayed for two to 
three days, the thoracic approach 
permits an early administration of 
fluids by mouth. Thus, in all six 
instances the 100 Gm. of dextrose 
could be furnished by mouth the day 
following operation. The liquid diet 
consists of orange juice, milk, but 
better than that, sweetened tea. 
Orange juice in larger amounts fre- 
quently increases post-operative dis- 
tention and is more irritating to the 
bowel than sweetened tea. Should 
the entire 100 Gm. be not consumed 
by mouth, another quart of 5 per 
cent, dextrose under the skin easily 
supplies half of it. 

The patient must be considered a total diabetic right after the operation 
and the dextrose given must be completely covered by insulin. As men- 
tioned above, the urine is examined every four hours for sugar and acetone 
bodies. A red reduction calls for twenty units, an orange reduction calls for 
fifteen units, a yellow reduction for ten, a green reduction for five, and no 
reduction for omission of insulin. All these patients require at least forty- 
five units of insulin right after the operation and probably more, but the 
insulin requirement suddenly drops after a few days when the post-operative 
reaction subsides. The urinary control protects from insulin reactions, but 
it is wise to have an ampule of 50 per cent dextrose at the bedside for 
any untoward event. 

The patient is made to sit up the evening of the operation and breathing 
exercises are started the next day. Enough morphine is given to make deep 



Fig. 2. — Photograph of patient’s back a few 
weeks after the two-stage operation. This boy lifts 
heavy weights and works all day on a farm. The 
function of the back is unimpaired. 
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breathing possible. A mild enema of an ounce of glycerin and water each is 
given on the morning of the third day. After from ten to twelve days the 
patient is usually fit for an operation on the other side. The average stay in 
the hospital including ten days of pre-operative preparation was one month. 

Results . — The surgical convalescence of three patients who underwent six 
operations was uneventful. The first patient developed a unilateral pneumo- 
thorax, which disappeared in a few days. The last patient had a subcutaneous 
exudate from a continuous chromic catgut suture, which promptly disap- 
peared when the catgut suture was removed. There was no limitation of 
motion in the back; the third patient (Fig. 2) did heavy labor on a farm 
six months after the operation. 

Preliminary reports^^’ reporting the eifect of splanchnic section on the 
diabetic state of the patient have already been made. Fenn and I will analyze 
the end-results of this operation, its effect on alimentary hyperglycasmia and 
insulin sensitivity. In this paper, which is primarily concerned with the 
technical aspects of this procedure, I merely wish to summarize our experi- 
ence with the three patients, to date. 

Case I, a nineteen-year-old colored girl who was resistant to insulin and whose 
galactose-hyperglycemia was readily diminished by ergot. In this case the insulin 
requirement dropped from forty to twenty units after the left side had been operated on. 
No further reduction was obtained after the second operation. She later became preg- 
nant, broke her diet, aborted and lost some of her tolerance. From later surgical 
experience it may be stated with some assurance that the transection on the right side 
was incomplete and that adequate measures to prevent regeneration of the stump were 
not taken. She can be classed as a partial failure, mainly due to incomplete operation, 
aggravated by the complicating pregnancy and abortion. 

Case II, a sixteen-year-old white boy with a severe type of juvenile diabetes, 
showed no gain in tolerance, no change in the reaction to insulin and to galactose. This 
patient is a type of diabetic who showed no evidence of increased sympathetic impulses 
to the liver and could therefore not gain anything by the sympathetic denervation of 
liver and adrenals. It is only after this experience that the great importance of differen- 
tiating and excluding this type of diabetic from any surgical consideration was recog- 
nized. This case is classed as a complete failure, owing to the improper selection of 
the patient.* 

Case III, a twenty-four-year-old diabetic lad, had an arrested pulmonary tuberculosis, 
and recurrent hyperthyroidism which was checked by a subtotal thyroidectom3^ Thyroid- 
ectomy reduced the insulin requirement from seventy to fifty-five units. Following 
bilateral splanchnic section, the insulin requirement dropped to ten units. Because the 
patient had gone back to work, the post-operative diet had to be increased with 700 
calories, but no further increase in insulin was necessary. A reduction to five units was 
accomplished by small daily doses of ergot. This patient is very sensitive to insulin but 
needs a small amount, without which he spills large amounts of sugar. This case is 
undoubtedly the most successful to date, but the fact that he had X-ray evidence of 
pulmonary tuberculosis and a marked hyperthyroidism somewhat clouds the picture and 
interferes with the result. A final report will be made in detail at a later date.f 

* This patient died during the first week of November, 1934, in a diabetic coma. 

t After a strenuous summer on a farm, this patient showed a reactivation of his 
pulmonary tuberculosis. A large cavity appeared in one apex and the sputum became 
positive for Koch-bacillus. At the time of this note (Nov. 16, 1934) he is still main- 
taining the gain in tolerance. 
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Summarizing the results, the two important causes of failure, namely, 
inadequate technic and improper selection of the patient, have become ob- 
vious and may pave the way for more successful cases. These operations 
are admittedly experiments undertaken to remedy perverted physiologic- 
mechanisms. To evaluate the results, the first two cases must be excluded 
as faulty experiments. 

Comment . — Of the many theoretical and practical considerations that 
arise from the proposal of sectioning splanchnic nerves in juvenile diabetes, 
the following qivestions are most pertinent ; 

(1) What is the effect of splanchnic-nerve section? In our animal ex- 
periments, to be published,^ it was found that this operation raises the sugar 
tolerance of the normal dog and markedly increases insulin sensitivity. The 
dogs store more glycogen in the liver, and this glycogen is more firmly fixed, 
because adrenalin does not readily mobilize it.^^ It was also found that 
splanchnic section was equally effective in raising sugar tolerance as adrenal 
denervation. 

(2) What is the advantage of splanchnic-nerve section over adrenal 
denervation? This question must be asked, as Crile has advocated adrenal 
denervation as a “dekineticizing” operation and has included diabetes among 
his indications.^'^ My reason for selecting splanchnic section instead of 
adrenal denervation is as follows : The splanchnic nerves control a far larger 
area than the suprarenal fibres; the abolition of central or reflectoric vaso- 
constrictor impulses to the extensive vascular supply of the islets may be of 
benefit. The deprivation of the liver of its sympathetic nerve supply defi- 
nitely increases its storing and retaining capacity for glycogen.” In regard 
to the adrenal glands, their denervation is practically as complete by splanchnic 
section as by adrenal denervation, although undoubtedly some fibres from the 
celiac plexus or lumbar sympathetic chain remain uncut. But regeneration 
after adrenal denervation ocurs rapidly and a section of all nerve fibres to 
the adrenals remains, to say the least, a questionable possibility. The 
prevention of regeneration, as described in our operative procedure, can 
hardly be accomplished except by a supradiaphragmatic, retropleural approach. 

It remains to be seen whether such a major surgical procedure is justifi- 
able in a disease, the etiology of which is unknown and the transmission of 
which as a Mendelian recessive is being made more and more convincing.^^ 
It is felt, however, that some of the obstacles in successfully attacking juve- 
nile diabetes by splanchnic section have been cleared away by our initial 
experiences. Further observations on a larger material are being stimulated 
by the third case, in which a reduction from fifty-five to five units of insulin 
was accomplished, as a sudden but persistent result of the operation. No 
known surgical or medical procedure, including the total thyroidectomy as 
reported by Wilder and Pemberton^® has been capable of producing such a 
marked fall in insulin requirement. 

Other possible effects of splanchnic-nerve section on gastro-intestinal 
motility, secretion and blood-pressure have been studied. There is no lasting 
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effect in influencing any of these normal mechanisms. This does not mean, 
however, that if abnormal mechanisms were present, they could not be 
influenced.® 


SUMMARY 

A supradiaphragmatic retropleural approach to the splanchnic nerves has 
been described. The operation has been performed so far in three juvenile 
diabetics. Because of improper case selection in one case and partial technical 
fault in the second, only the third case is regarded as a thorough test of the 
value of the operation. In this patient a decrease of fifty units of insulin a 
day was accomplished. A final evaluation of results with data on the dia- 
betic state of the operated patients will be made. 
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INFECTIVE GRANULOMA OF STOMACH 

PSEUDOCANCER 

Anatole Kolodny, M.D. 

New York, N. Y. 

Surgeons and pathologists of experience have encountered a condition 
of the gastro-intestinal tract that usually is erroneously diagnosed as neoplasm, 
most frequently cancer, which has proven inflammatory in nature on opera- 
tion or postmortem examination. Notwithstanding the clinical importance 
of this condition, it has not been sufflciently stressed in the literature, and 
knowledge of it by the individual man is gained through disappointing ex- 
perience. 

Mock,^ in one of the most complete reviews of the subject, named this 
lesion “infective granuloma,” discussing at length the reasons for this name. 
From the clinical standpoint, however, it would attract greater attention if 
called by the name Le Dentu applied to it in 1909^ — “pseudocancer.”^ This 
name is especially appropriate in considering the lesion in its reference to 
the stomach. Whatever the etiology of these lesions may be, one fact is 
well established : they are not specific granulomata. 

These inflammatory masses are met with not only in the gastro-intestinal 
tract, but, perhaps even more often, in the mesoblastic organs. Such a lesion 
occurring in bone has, on several occasions, been diagnosed as malignant and 
later reported as a cure from surgery. However, it is only when the lesion 
is situated in the stomach that the preoperative diagnosis is invariably wrong 
and only microscopic study reveals the true nature of the condition. 

Because of their intrinsic benignity, these lesions are far advanced before 
surgical assistance is engaged; and because the prognosis, based upon the 
clinical examination and the roentgen ray, appears so grave the ultimate dis- 
covery that the lesion is benign is dramatic. 

Two cases coming under my observation demonstrated to my satisfac- 
tion a few important clinical and pathologic points that deserve attention. 
In both cases, the preoperative diagnosis was carcinoma of the stomach, and 
surgery was advised merely as a palliation. Even at the time of the opera- 
tion, I failed to distinguish the condition from a carcinoma, although I was 
struck by the extensive matting together of the stomach with the adjoining 
omentum and intestinal loops. The regional lymph nodes were enlarged and 
simulated carcinomatous involvement. At first, the histologic picture was 
baffling, but after repeated study the true inflammatory nature of the lesion 
was seen. 


Case Reports 


Case I. — man, 54 years old, an American, a carpenter by trade, was complaining 
of postprandial pain for a number of years; when the pain would let up he felt quite 
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comfortable and had no distress whatsoever. Gradually the pain became a constant 
symptom. Two months before the admission to the hospital, he commenced vomiting 
undigested food and three weeks ago he could not retain water. He lost 52 pounds 
during the last six months, present weight 104 pounds. He was very pale and thin; his 
hemoglobin was 32 (Dare). A test meal revealed a total acidity of 18, free hydrochloric 
of 6, combined of 14 and blood. Roentgen rays showed an enormous filling defect 
(Fig. i). The diagnosis of carcinoma of the stomach suggested itself, and, following a 
proper preparation of the patient, a wide resection of the stomach was done after Bill- 
roth II method, with a Polya modification. Eighteen cm. of the stomach had to be 
removed so as to reach a safe margin bej'ond the lesion. The stomach was tightly 
adherent to the surrounding structures and the operation proved to be quite formidable. 
There was no vomiting following the operation. On the sixth postoperative day he 
showed evidence of peritonitis and he died two days later. Although no postmortem 
examination was done I feel that a leak from the duodenal stump was responsible for 
the peritonitis. 



Fig. I (Case I). — Roentgen ray of stomach Fig. 2 (Case II). — Roentgen ray of stomach 

taken ten minutes after a barium meal. Showing taken ten minutes after barium meal. Note the 
the filling defect usually considered typical of ragged-edged filling defect in the greater curva- 
carcinoma. ture near the pylorus. 

Case II. — A man, 43 years old, a Greek packing house employee, gave a history of 
upper abdominal distress related to meals for the last eight years. At first, the distress 
would come on in spells. Lately these became more frequent, and finally for two months 
before admission to the hospital he vomited undigested food repeatedly, and for the last 
week he even vomited water. A test meal disclosed a complete absence of free hydro- 
chloric acid with a total acidity of 14, combined of 12, with a faint trace of lactic acid 
and two plus occult blood. Roentgen rays showed a definite filling defect (Fig. 2). The 
clinical diagnosis was carcinoma of the stomach, and a resection of the stomach was done 
May, 1931, after the Billroth II method. Because of dense adhesions of the stomach to 
the omentum, the duodenum and the pancreas, resection was tedious and difficult. During 
the first three months after operation he gained 28 pounds, resuming his usual occupation. 
The removed portion of the stomach measured 15 cm. in length; the resected part showed 
almost complete obstruction so that even a pencil could not be passed through, the lumen. 

The mucosa in the removed specimens of both cases appeared to be eroded 
in places. The specimens were extremely hard and leathery. The cut sur- 
face was white, glistening, with numerous yellowish spots; in places the cut 
edge felt cartilaginous. The lesion was not sharply circumscribed anywhere’, 
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and faded out gradually into the normal stomach wall. Edema of the ad- 
joining normal portion of the stomach made it difficult to be exact about the 
margin of the lesion. A close study of the advancing edge of the lesion sug- 





Fio. 3. — Section from tumor in Case II. 
Showing the early stage of involvement of the 
stomach. Note the round cell focal infiltration 
of the submucosa. 


Fig. 4. — Section from same tumor as Fig 3. 
Further stage' of involvement of the wall of the 
stomach. The round cell infiltration is diffuse 
and -organization has begun. 


gests that a break in the mucosa precedes the inflammatory changes in the 
wall of the stomach. 

Histologically, one may distinguish several stages in the development of 
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Fig. 5. — Section from same case as Fig. 3. 
The final stage of development of the tumor 
mass. Note the advanced organization of the 
resulting dense fibrous tissue. 
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Fig. 6. — Section from same case as Fig. 3. 
Showing a large foreign body giant cell, as seen 
throughout the mature portion of the tumor 
mass. 

the lesion. In tlje first stage (Fig. 3), we see an abundant, small cellular 
infiltration of the submucosa layer, which later leads to a diffuse infiltration 
of all the layers of the wall of the stomach (Fig. 4). An organization of 
this inflammatory exudate leads to the formation of a fibroblastic, dense, scar 
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tissue, that is responsible for the shrinkage of the wall of the stomach and 
for the narrowing of its lumen (Fig. 5). Dispersed among the numerous 
fibroblasts one sees foreign body giant cells (Fig. 6). When the inflammatory 
process reaches the serosa it causes a localized peritonitis that is responsible 
for the adhesion of the involved stomach to the adjoining organs. This peri- 
toneal reaction is responsible for the postprandial pain. 

Couuneut . — The diagnosis of gastric lesions by means of the barium meal 
and the roentgen ray is generally considered to be most reliable and trust- < 
worth3\ My own embarrassment in the two cases presented here has taught 
me that, one does well to be critical in the evaluation of the roentgen ray find- 
ings. This is said without any disrespect of roentgenology of the stomach, 
since even after the lesions are removed and studied in the pathologic labora- 
tory, it takes a great deal of careful examination before the true diagnosis 
can be made. 

Of course, it Avould be too much to expect that the clinician make the 
diagnosis of pseudocancer in these cases from the clinical examination alone. 
Looking back at these two cases, there are certain points which should have 
warned me against making the diagnosis of malignancy. The long duration 
of the illness with periods of complete freedom from symptoms, the absence 
of true cachexia in either of these patients, although a marked secondary 
anemia was present, and finally the postprandial pains which formed a promi- 
nent symptom in both of these cases, and which are seen in carcinoma of the 
stomach only after the tumor has reached the serosa, should have been given 
more consideration in the diagnosis than they actually received. And yet, 
when we are dealing with a middle aged man that has lost considerable weight 
because of repeated vomiting and who presents a palpable mass in the epigas- 
trium, the suspicion of carcinoma of the stomach is great indeed. If in such 
a patient the roentgen ray shows a ragged edged filling defect and a delay in 
emptying time, one is naturally apt to accept these findings as evidence of 
malignancy. Despite this seemingly unimpeachable evidence of malignancy, 
the lesions here proved to be benign. ’ 
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Sarcomas of the stomach are uncommon. According to D’Aunoy, Rigney 
and Zoeller,® they comprise i per cent of all malignant growths in the stomach 
and 0.25 per cent of all sarcomas. Of the 135 cases of gastric sarcoma studied 
in detail by these authors, in only seven cases (5.2 per cent) were the growths 
fibrosarcomas. Gossage and Hicks,® in' 1913, were among the first to record 
the finding of this type of sarcoma at postmortem examination. ' Holmes,”^ in 
1919, described the successful resection of a similar tumor from the greater 
curvature. His patient, a man, was living and well six years later. ’ Pember- 
ton,® in 1929, added another case of successful resection of a pedunculated 
fibrosarcoma weighing 650 Gm. and measuring 20 cm. in its greatest diameter. 
D’Aunoy, Rigney and Zoeller were able to collect from the literature 335 cases 
of gastric sarcoma. BelP stated' that gastric fibrosarcomas seldom metastasize. 
Ewing® was of the opinion that infection and congenital anomalies of the wall 
of the stomach might play important roles in the causation of sarcoma. 

In 1930, Balfour and McCann^ stated that there were five fibrosarcomas 
in a group of 45 carefully studied sarcomas of the stomach which were 
collected at the Mayo Clinic between the years of 1908 to 1929. Resection 
of the tumor, with a Polya type of anastomosis to restore gastro-intestinal 
continuity, gave the highest percentage of permanent cures (29.5 per cent). 
The symptoms commonly complained of were: dyspepsia, epigastric pain, 
fulness after meals, belching, and loss of strength. The usual physical find- 
ings were :' epigastric tumor, an average loss in weight of 23 pounds (10.4 
Kg.), occasional vomiting, melena, and moderate emaciation. Thirty-eight 
of Balfour and McCann’s patients were treated by resection, and only 12 
(31.5 per cent) were living at the time of their report. At the clinic, from 
1908 to November l, 1934, 4,733 carcinomas of the stomach have been 
treated surgically ; in the same period 72 sarcomas of the stomach have been 
resected, of which seven have been fibrosarcomas. This is an incidence of 
approximately one gastric fibrosarcoma to ten gastric sarcomas (9.73 per 
cent). 

Ransohoff and Dickson^® reported a case in which a gastric fibrosarcoma 
was successfully resected. They stated that these tumors are usually of a 
low grade of malignancy and commonly arise from the subserous layer of 
connective tissue in the stomach. They grow outward, attain great size, and 
are often pedunculated; rarely do they metastasize. At first glance they 
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may appear to be inoperable because of their size and the adherence to them 
of the greater omentum and adjacent viscera. Such tumors usually arise 
from the greater curvature or from the posterior wall of the stomach in its 
middle third. Extensive resections are feasible with this type of sarcoma 
because of its sharp line of demarcation from the normal gastric wall. 
Deaudinsky^ mentioned a gastric fibrosarcoma that weighed 6,000 Gm. In 
one of Cabot’s case reports there was recently recorded an instance of a 
small fibrosarcoma of the stomach of apparent neurogenic origin that was 
successfully treated surgically. 

We wish to report a case in which a large fibrosarcoma of the stomach 
required very extensive resection in order to effect a cure : 



Fig. I. — Gross specimen of distal two-thirds of stomach, showing a pedunculated fibromyxosarcoma, 
which measured ii by ii by lo cm. and which arose from the lesser curvature. 

Case Report 

A farmer, aged 65 years, registered at the clinic October 25, 1934. His father had 
died at the age of 61 and his mother at 81 from what was said to have been cancer 
of the stomach. His past history was essentially negative. There had been no previous 
operations. His chief complaint was the presence of an enlarging mass in the epigastrium 
of one year’s duration, and of progressive weakness. In the past 20 years he had had, 
after meals, occasional epigastric pain of about 30 minutes’ duration. There had been no 
nocturnal pain, melena, nausea, vomiting, or hematemesis. One year prior to his admis- 
sion to the clinic he had noted the appearance of a small, non-tender mass in the left 
epigastrium which had steadily increased in size. His strength had steadily diminished. 
Physical examination revealed a loss of 13 pounds (5.9 Kg.), which had occurred in the 
past two months ; a moderate degree of pallor ; a palpable mass in the left epigastrium, 
which measured 2.5 by 4 cm. and was freely movable, smooth, firm, and non-tender, and 
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enlarged, tender lymph nodes in the left axilla. The laboratory findings revealed the 
following: The urine was negative. Hemoglobin was lo Gm. per loo cc. of blood. 
Erythrocytes numbered 3,390,000 and leukocytes 6,000 per cmm. of blood. The flocculation 
test of the blood for syphilis gave negative results. Blood smears were negative. Roent- 
genograms of the stomach gave evidence of a perforated, ulcerating lesion on the lesser 
curvature in the middle third, probably malignant. 

Operation. — October 27, 1934. First, two nodes were removed from the left axilla, 
these were reported inflammatory. Through an upper right rectus incision what was 
thought to be an ulcerating carcinoma of the lesser curvature was encountered ; this mass 
was exogastric in character, filled the lesser peritoneal cavity, and apparently was inopera- 
ble. Further investigation showed that the tumor could be mobilized and that it did not 
involve neighboring viscera. Consequently, the first portion of the duodenum was divided, 
the stump inverted, and the distal three-fourths of the stomach resected, going well 
cephalad to the growth. A posterior Polya type of anastomosis restored gastro-intestinal 
continuity. The pathologist reported that the lesion measured ii by 11 by 10 cm. (Fig. i), 
and that it was a pedunculated mass of mesentery and wall of the stomach ; the tumor 
extended inward only to beneath the muscularis mucosa. Microscopic study of the tumor 
revealed it to be an hemorrhagic fibromyxosarcoma of Grade 2 or 3; parts of the tumor 
had the appearance of a neurofibroma. 

The patient’s postoperative course was uneventful, until the fourteenth day when 
bilateral bronchopneumonia developed. Oxygen therapy was used for the next five days. 
On the twenty-fourth day the temperature again became normal and the patient was 
dismissed from the hospital on the thirty-fourth day following operation. Postoperative 
roentgenograms of the stomach showed a free anastomosis and no signs of recurrence. 
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ACUTE AXIAL TORSION OF THE UTERUS 

Cornelius H. Hawes, M.D. 

Fall River, Mass. 

The uterus in its normal state has little motility and is firmly held in 
place by the broad ligaments and the uterosacral ligaments. These widely 
distributed supports resist any tendency to torsion. But a large heavy 
fibroid of the subperitoneal type attached near the fundus of the uterus and 
well above the pelvic brim may rotate and exert traction on the uterus. 
It has inertia and a wide field of movement, and the more spherical its shape, 
the more easily it can rotate. 

In 1909, Picjuand and Lemeland^ collected and reported 37 cases. Vau- 
trin“ added two the following year. By 1926, Hitzanides^’ had brought 
the total number of cases to 86. In 1932, Pavlos,^ of Alexandria, added 15, 
bringing the total to loi. Thirty-two additional cases have been excluded 
because the torsion of the uterus was secondary to torsion of a fibroma with 
a pedicle and not due to the weight of the fibroma itself. With sessile 
fibromata the torsion of the uterus occurs at the same time as that of the 
fibroma. 

These cases are of two types, acute and chronic. In the chronic cases 
there is a history of a long period of lower abdominal distress. In the 
acute cases there is sudden sharp pain which increases in intensity. In 
both types there is a round midline swelling having its origin in the pelvis 
and extending toward the level of the umbilicus. The point of torsion of the 
uterus is fixed, occurring as a rule at the level of the uterine isthmus. In 
three cases only the point of torsion was higher at the level of the insertion 
of the fallopian tubes.*'’ The elongation of the uterine isthmus may be so 
pronounced as to reduce the region just above the cervico-corporeal junc- 
tion to a cord and cause venous obliteration and edematous infiltration. Per- 
sistent torsion has resulted in distention of the uterus by blood or pus, and 
widespread hemorrhagic infiltration in pelvic and subperitoneal tissues. En- 
gorgement may spread to tubes and ovaries with the formation of peritoneal 
adhesions. With further rotation the arteries may become occluded causing 
necrosis of tissue. 

Diagnosis . — The condition of axial torsion of the uterus is rarely diag- 
nosed clinically, the abdominal tenderness and rigidity suggesting ovarian 
cyst with twisted pedicle. According to Gordon-Watson,” two objections 
to this diagnosis are the solid consistency of the tumor and its apparent 
continuity with the cervix. Failure to pass a uterine sound may be of some 
diagnostic aid. In women still able to bear children cessation of the cata- 
menia with acute abdominal pain and the presence of a smooth, solid, ab- 
dominal tumor continuous with the cervix point to axial torsion of the 
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uterus. Other symptoms may be present. In a puzzling case reported by 
Walker/ there was diffuse pain down the front of both thighs, although 
none of the three upper lumbar nerves supplying the area affected enters 
the pelvis. 

Etiology . — The etiology of axial torsion of the uterus is unknown. 
Causes given for ovarian cyst with twisted pedicle do not apply in these 
cases. Changes in volume of the bladder or rectum will not cause rotation. 
Vautrin® suggests that peristaltic movements of the sigmoid may be the 
cause. Changes due to pregnancy play an important role, but the phenomenon 
is more common in nulliparae. Courty® points out that in all the series only 
five women were under 40 years of age : in Schultz’s cases the patients were 
25 and 27 years of age, respectively; Freund’s patient was 21; Loblein’s, 
25 ; and Wdrtz’s, 19. Rokitansky, Kocberle, and Lindig^^ favor Sellheim’s 
theory that torsion of the uterus is concomitant with torsion of the body. 
In one case the woman was a reaper by occupation and the repeated spiral 
movement of reaping with the sickle was considered the cause of the torsion. 
Hitzanides^®' believes that the weight, volume, and point of implantation 
of the tumor and the effect of gravity are sufficient factors to cause the 
torsion. The body of the uterus with a large myoma of ovoid shape may 
by the weight and traction of the fibroid be revolved on the isthmus and 
cervix. 

Treatment . — Patients seek relief when the torsion causes severe abdomi- 
nal pain. The extent of torsion varies between 200 and 360°, although 
Michalitz, Wertheim, and Homans^^ report a uterus twisted one and one- 
half times upon its isthmus. The treatment in women past the child-bearing 
period or in cases where adhesions from an old pelvic inflammatory process 
are present is total or subtotal hysterectomy, preferably the latter, because 
it is simple, rapid, less hemorrhagic and more aseptic. Cases in which com- 
plications of salpingitis, oophoritis, or peritonitis arise present a problem. 
Some surgeons have successfully postponed operation until the patient had 
recovered from the shock of the acute torsion. Courty,^^ however, states 
that the best way to alleviate pain is to correct the torsion immediately. 
In cases in which the women may still bear children, enucleation of the 
myoma and detorsion of the uterus are indicated. 

Case Report (Case No. 30921). — L. B., aged 32, female, married, mill-operator, 
entered the Truesdale Hospital January 4, 1934, complaining of abdominal distress, 
gaseous distention, and eructations, which had persisted for two weeks. Two days 
prior to admission the pain in the lower abdomen became more severe, most intense 
in the midline and spreading to each lower quadrant. The attacks were of irregular 
onset and not related to the intake of food. The appetite remained unimpaired. There 
was no nausea and bowel movements were normal. 

The menstrual history was normal. The last period, however, ended 35 days be- 
fore admission. Two days before entry there was a scant show which became free- 
flowing on the day of admission. The patient had been married two years and had 
never been pregnant. The past and family history was negative. 

Physical examination revealed a well-developed and well-nourished woman in mod- 
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erate abdominal distress. Temperature 99.8°, pulse 100 and respirations 20. The heart 
and lungs were normal. Blood pressure 120/70. A large, tender, slightly irregular 
mass could be felt in the right lower quadrant of the abdomen extending to the mid- 
line. Vaginal examination revealed a mass to the right of the uterus. The uterus was 
apparently of normal size. 

The urine examination was negative. Erythrocytes, 4,530,000; leukocytes, 11,800; 
and hemoglobin, 90 per cent (Tallquist). The differential blood count and smear were 
normal. The non-protein nitrogen was 28.5 mg. and the blood sugar iii mg. per 
100 cc. The Kahn examination was negative. 

A preliminary diagnosis of ovarian cyst with twisted pedicle was made. Ectopic 
pregnancy seemed less likely but was considered. 



Fig. I.- — Posterior view of uterus. (A) Fibroid situated upon fundus of uterus. 
(B) Left broad ligament (wrapped around body of uterus). (C) Right broad ligament. 
(D) Rectum. 


The following day under avertin anesthesia laparotomy was done through a lower 
midline incision. The peritoneal cavity contained a small amount of free blood. Ex- 
ploration of the pelvis revealed an asymmetrical, nodular fibroid the size of a grape- 
fruit situated upon the fundus of the uterus. The uterus itself was slightly larger and 
softer than normal and was twisted upon itself a complete turn of 360° at a point 
just above the internal os. The adnexa appeared normal. Except for its slightly 
congested appearance, the uterus seemed to show no serious interference in its blood 
supply. The torsion was easily corrected and with detorsion the color of the uterus 
rapidly changed to normal. Myomectomy was then done without opening the uterine 
cavity, and the musculature of the uterine fundus closed with two layers of catgut 
sutures. Incidental appendectomy was done and the abdomen closed in layers without 
drainage. 
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The patient made an excellent postoperative recovery. Convalescence, however, 
was somewhat prolonged by a right femoral phlebitis, which developed on the fourth 
postoperative day, and by a pulmonary infarction which occurred on the thirteenth post- 
operative day. These complications yielded satisfactorily to supportive treatment and 
the patient left the hospital recovered 30 days after admission. 

Comment . — This case is typical of many reported in the literature. The 
uterus had undergone dextro-rotation through 360°, the torsion occurring in 
the region of the isthmus, which in this instance was not thinned out. In 
search for a site in the abdomen best suited to its shape, the myoma as it 
grew on the fundus rotated, pulling the uterus after it. The process of 
torsion was rapid after the fibroid had become large enough to exert trac- 
tion on the uterus and cause symptoms of abdominal distress and pain. 
Torsion had not progressed to the extent of causing deep congestion or 
gangrenous changes in uterus or adnexa, although the uterus was somewhat 
congested. Myomectomy with detorsion sufficed to secure cessation of symp- 
toms, and in view of the patient’s youth more radical measures were not 
considered advisable. 
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TORSION OF AN INTRA-ABDOMINAL TESTICLE 
A. J. Beller, M.D. 

New York, N. Y. 

FROM THE SURGICAL SERVICE OF DR. RALPH COLP, MT. SINAI HOSPITAL, NEW YORK CITY 

Torsion is a frequent complication of undescended testis. Undescended 
testis or cryptorchidism in its various forms is quite a common condition, 
occurring in o.i to 0.2 per cent of young adults. The maldescended testis, 
sometimes called the aberrant migration of the testis, while uncommon, is 
rarer than simple cryptorchidism. In view of the importance of this pathologic 
entity, a review of the embryologic changes in the development of the testis 
might be pertinent. 

Embryonic Development of the Testis . — During the early stages of devel- 
opment the genital glands, testicles or ovaries, are situated far forward in the 
abdominal cavity. During the eighth week they lie opposite the lumbar verte- 
brae. During the succeeding months, up to the time of birth, they gradually 
move caudally to the positions they occupy in the adult. This migration is 
brought about, to some extent at least, by the influence of certain bands of 
tissue which are primarily like mesenteries. As the mesonephros develops 
and projects into the body cavity, it comes to be attached along the dorsal 
body wall, lateral to the dorsal mesentery, by a sheet of tissue which is called 
the mesonephric mesentery. Cranial to the mesonephros, this mesentery is 
continued as the diaphragmatic ligament of the mesonephros, which as the 
name indicates, is attached to the diaphragm; caudally it is continued to the 
inguinal region as the inguinal ligament of the mesonephros (Fig. i). The 
genital gland lies on the medial side of the mesonephros and is attached to the 
latter by a sort of mesentery which becomes the mesovarium in the female or 
the mesorchium in the male. The cephalic portions of the ducts (Mullerian 
and mesonephros) lie close together in a ridge on the lateral surface of the 
mesonephros : as they pass caudally they extend around the ventral surface of 
the mesonephros and approach the medial line, and finally, in the pelvic 
region, the two ridges meet and fuse, forming the so-called genital cords. 
The genital cord thus contains the mesonephric and Mullerian ducts, the latter 
fusing to form a single tube (the anlage of the uterus and vagina). It also 
contains the umbilical arteries. 

Such a condition is found in embryos of about eight weeks. From this 
time on the processes of development follow divergent lines in the two sexes, 
the differences becoming, more marked from month to month. ' Certain struc- 
tures persist and others disappear, according. to the sex. 'The mesenteries and 
ligaments undergo metamorphoses and the genital glands migrate caudally. 
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Descent of the Testis.-~A5 the mesonephros atrophies, its mesentery and 
the mesentery of the testicle are combined to form a single band of tissue, 
which, of course, is continuous with the inguinal ligament. The latter now 



becomes the so-called gubernaculum testis (Hunteri), a strong band or cord 
composed of connective tissue and smooth muscle. Its cephalic end is attached 
to the epididymis, its caudal end pierces the body wall in the inguinal region 



and is attached to the corium of the skin (Fig. 2 ). It plays an important 
part in the descent of the testicle. The descent is brought about through the 
principle of unequal growth. As the body grows in length, the gubernaculum 
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grows much less rapidly and, since the caudal end of the latter is fixed, the 
natural result is the drawing downward of the testicle. This takes place 
gradually, and at the end of the third month the testicle lies in the false 
pelvis, at the end of the sixth month close to the body wall at the inguinal ring. 

During the third month a second factor in the descent of the testicle 
appears. This is an evagination of the peritoneum at the point where the 
gubernaculum pierces the body wall. The evagination at first is a shallow 
depression, known as the processus vaginalis peritonei, but continues to bur- 
row through the body wall and causes an elevation in the skin which is destined 
to become one side of the scrotum. The opening of the peritoneal sac into 
the body cavity is the inguinal ring. In its descent the testicle passes through 
the inguinal ring and comes to lie in the elevation in the skin, or scrotum at 
about the ninth month. Whether its passage into the scrotum is the result of 
a traction by the gubernaculum is not certain. The inguinal ring then closes 



Fig. 3 . — From a dissection of the sciotal region of a human fetus of 25 cm. 

(Kollman’s Atlas.) 

by apposition of its walls and the testicle lies in a closed sac which has been 
pinched off, so to speak, from the body cavity (Fig. 3). 

Since the testicle is invested by peritoneum from the beginning of its 
development, it must be understood that in its passage into the scrotum it 
passes along under the peritoneum. Consequently when it reaches the scrotum 
it is surrounded by a double layer of peritoneum, the tunica vaginalis propia. 

As a result of improper descent or failure of the testicle to take its proper 
course in the scrotum, certain anomalies occur, which can be classified ana- 
tomically as follows : 

A. Nondescended Testis . — From the above description it is readily seen 
that the primary genital anlage of the testis is placed in close proximity to the 
primitive kidney. Before reaching its ultimate resting place in the bottom 
of the scrotum the testis must pass along the posterior abdominal parietes, 
through the inguinal canal and upper part of the scrotum. The testis may be 
arrested in any part of its course, and, in consequence, the following anomalies 
may be met with : 
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( 1 ) The abdominal nondescended testis. The testis is arrested proximal 
to the internal inguinal ring. 

(2) The inguinal nondescended testis. The testis is arrested in the 
inguinal canal. 

(3) The pubic nondescended testis. The testis is arrested just beyond 
the external inguinal ring, i.e., in front of the pubic bone. 

(4) The upper scrotal nondescended testis. The testis is arrested in the 
upper part of the scrotum. 

B. Maldesccnded Testis. — This variety differs from the preceding in the 
important fact that the testis is not arrested anywhere in its course. The 
organ is extruded through the external inguinal ring like a normal testis ; at 
this point, however, it fails to take its proper course into the scrotum, and is 
deflected in other directions. When this occurs, we may have the following 
types : 

(1) The inguino-superficial maldescended testis. The testis, after its 
extrusion from the external inguinal ring, is deflected upward and outward 
and lies upon the aponeurosis of the external oblique muscle, between it and 
the deep layer of the superficial fascia. 

(2) The crural or cruro-scrotal maldescent of the testis. The testis lies 
in the upper part of Scarpa’s triangle, or more frequently in the angle formed 
by the thigh and scrotum. 

(3) The perineal maldescended testis. The testis, after its extrusion from 
the inguinal canal, migrates into the perineum. 

(4) Transposition of the testis. In this exceedingly rare condition, the 
testis of one side migrates intraperitoneally, and is extruded through the 
opposite inguinal canal, into the opposite scrotal half. While this in effect is 
also a maldescent, it is not so in the strictest sense. 

TORSION OF THE TESTICLE 

Torsion of the testicle is a misnomer, and should really be called torsion 
of the spermatic cord, as this really gives a better description of the condition. 
There is an axial rotation or twist of the cord itself with a cutting off of the 
blood supply to the testicle and epididymis, resulting in local and general 
symptoms due to the inflammation and subsequent gangrene. 

Incidence. — The number of cases of torsion of the testicle reported in the 
literature is really not a true index of the incidence of this condition. Prior to 
1920 there were only 120 cases reported. Since then many others have been 
added, Campbell^ alone reporting 15 cases from Bellevue Hospital in a period 
of six years. The incidence of torsion of an intra-abdominal testicle, how- 
ever, is quite low. Ormond,^^ in 1927, collected five cases from the literature, 
adding his own as the sixth. Since then four more have been added, which 
with the author's case makes ii known cases of this condition thus far 
reported in the literature. 


44 



Volume 102 
Number 1 


TORSION OF INTRA-ABDOMINAL TESTICLE 


CASES OF TORSION OF AN INTRA-ABDOMINAL TESTICLE 


Side Presence of Ectopic 
Case Author Year Involved Malignancy Testicles 

1 Gerster 1897 Right Yes Bilateral 

2 Stiles 1905 Right Yes Unilateral 

3 Le Conte 1907 Right Yes Unilateral 

4 Howard 1907 Right No Bilateral 

5 Cupler 1915 Right No Unilateral 

6 Ormond 1927 Right No Unilateral 

7 Pearlman 1927 Left Yes Unilateral 

8 Wallenstein 1927 Left No Bilateral 

9 S. Power 1933 Left No Unilateral 

10 E. C. Chitty 1933 ?- Yes ?- 

11 A. J. Beller 1934 Left No Bilateral 


An examination of these cases shows that the left side is almost as fre- 
quently involved as the right, although up to 1927, in the series reported by 
Ormond, all the cases were on the right side. Since then all the additional 
cases have been found on the left side. It may also be noted that of the 
II cases, four had bilateral undescended testicles and in one this was not 
reported. Much has been said about the development of malignancy in unde- 
scended testis; of the ii cases in the literature five had a malignant tumor in 
the affected side. 

Etiology . — Torsion is more prone to occur in patients with undescended 
testicles than in patients with normally descended testicles. In an analysis of 
150 cases of torsion, Wallenstein^® noted that 90, or 60 per cent, occurred in 
patients with either undescended or maldescended testicles. When one con- 
siders the incidence of ectopic testicle in relation to those normally descended, 
this figure becomes much higher. 

There are four anatomic factors which play an important role in the 
causation of torsion of the testicle: (i) Abnormally loose scrotum; (2) 
voluminous tunica vaginalis; (3) unusually long gubernaculum or retained 
lengthened mesorchium ; (4) abnormal attachment or location of the cord. 
From a consideration of the anatomy and the recorded cases, the last two 
factors appear to play the most important part in torsion of abdominal testis. 
Moschcowitz®’ has pointed out that in the maldescended testicle, the cord 
structures are normal in every respect excepting location. Thus the vas 
deferens is of ample length and consequently cannot be given the primary role 
in maldescent of the testis. 

The factor precipitating torsion in all of the cases presented has been a 
sudden strain usually occurring in the normal routine of the patient. The 
onset has always been sudden. 

Symptoms . — In all of the cases reported the symptoms had continued 
more or less acutely up to time of operation. (In Stiles’^® case, four acute 
attacks were noted before operation with periods of freedom from symp- 
toms.) In none had a rectal mass been palpated and in only one instance 
(S. Power^®) was rectal tenderness noted. In the case to be presented, it 
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Fig. 4. — Showing torsion of the left testicle with its pedicle emerging just Fig. 5. — Showing bilateral intra-abdominal testicles, a small right one and 

above the internal inguinal ring and the relationship of the testicle to the a much enlarged gangrenous left one, due to the torsion of the cord, 

rectum and bladder. 
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will be seen that symptoms disappeared entirely within eight days after onset, 
and a rectal mass with tenderness was present. 

The disappearance of pain following onset of gangrene with torsion was 
noted by Meredith Campbell^ in patients with torsion of the testicle in sites 
other than abdominal. Wallenstein^® in presenting the eighth example of the 
syndrome reviewed the cases as to symptomatology, mode of onset, etc. 

Case Report. — ^L. E., 28-year-old white male, entered Mt. Sinai Hospital with the 
complaint of pain in both lower quadrants, more marked on the left side. The pains were 
rather sharp and sticking in character, and seemed to radiate over the entire abdomen. 
They were relieved somewhat by lying down and aggravated by physical exertion, and 
after eating. There was no associated nausea or vomiting. Since the onset of his illness 
there had been no spontaneous bowel movements but daily enemata had returned brown 
fluid with little feces. There were no significant findings in his past history. 

In the physical examination the findings of 
importance were moderate abdominal tender- 
ness in both lower quadrants more marked on 
the left where voluntary rigidity was also pres- 
ent. The testicles were not in the scrotum or 
in the inguinal canals. Rectal examination re- 
vealed a small prostate just above which a small, 
soft, tender mass could be palpated on the left 
side. Its limits could not be definitely deter- 
mined. 

The patient volunteered the information 
that his testicles had never descended. He has 
been married three years ; sexual intercourse 
was satisfactory but sterility present. Second- 
ary male sex characteristics were normal ; 
beard and male hair distribution were present. 

Temperature was 100.2°, returning to nor- 
mal in a few days. The white blood count was 
8,000 with a normal differential. Hemoglobin 
was 70 per cent. Sigmoidoscopy. — Instrument 
could be passed only 15 cm, at which point there 
was an obstruction due to a small tender mass 
the nature of which could not be determined. 

Roentgen ray reports. — Flat film of abdomen re- 
vealed no pelvic mass. Barium enema revealed 
no obstruction, constriction, or filling defect. 

Intravenous pyelogram taken to determine the 
presence of a possible ectopic pelvic kidney revealed normal kidneys, ureters and bladder. 
An Aschheim-Zondek test done to eliminate the possibility of teratoma was negative. 

Ante-operative Course . — The symptoms gradually diminished and disappeared entirely 
within about five days with bed rest. The rectal mass was still moderately tender and 
had not changed in size. Foreign body perforation, metastatic tumor, and torsion of an 
intra-abdominal testicle were considered. From the history and physical signs of the 
case, the persistence of the rectal mass, and the absence of testicles in either the scrotum 
or inguinal canal, the author was led to suspect that the diagnosis of a torsion of an intra- 
abdominal testicle was a possibility. Exploratory laparotomy was performed 20 days 
after his admission. 

Operative Findings . — The pelvis contained a small amount of old blood. Occupying 
the left side of the pelvis was a mass to which were adherent the bladder in front, the 
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Fig. 6.— -Specimen of left testicle, epididy- 
mis, and pedicle after removal. 
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sigmoid above and the rectum below (Fig. 4). After freeing the mass, it was found to 
be an intra-abdominal testicle suspended above the internal ring by a pedicle consisting of 
cord structures surrounded by peritoneum. This had been twisted about one and one-half 
times on itself and appeared bluish-black, swollen and gangrenous. A left epididymo- 
orchidectomy was performed. Examination of the right testicle revealed it to be lying 
freely in the peritoneal cavity attached by the cord structures above the internal ring on 
that side (Fig. 5). Postoperative course uneventful. 

Pathologic Examination. — Doctor Otani reported the specimen to consist of a testicle, 
epididymis, and a portion of the vas. The specimen at the time of description has been 
fixed and reveals a torsion of the vas as though on a twisted pedicle. This is approxi- 
mately 5 cm. above the upper pole of the epididymis. The epididymis is hemorrhagic 
and enlarged so that the width approaches about 2 cm. and its length 5 cm. The 
testicle also is distended as though infarction had taken place. It measures syi by 4 by 
3^4 cm. (Fig. 6). 

Summary. — (i) This is the eleventh case of torsion of an intra-abdominal 
testicle to be reported. 

(2) It presents several unique features: 

(a) The testicle had fallen into the pelvis and was palpable as a tender 
mass per rectum. 

(&) The symptoms ceased within eight days of the onset. 

(c) Operation was performed 23 days after onset of symptoms. 

(3) This case adds to the list another left-sided torsion of an intra- 
abdominal testicle making the left side almost as frequent as the right in the 
cases reported to date. 

(4) Five of the ii cases which have been reported have shown the 
presence of malignancy. 
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The name “pyo-urachus” was first introduced by Stevens^ as a substitute 
for the term “abscess of the urachus.” He based this designation upon the 
histologic evidence obtained from serial sections of the specimen of his case. 
A careful search of the literature fails to indicate another case similar to the 
one here to be reported; namely, a case of pyo-urachus rupturing into the 
groin and complicated by an urethral stricture. In 1931, Deneen and Mar- 
gold^ reported a case of urachal-cyst abscess, uncomplicated by stricture, 
which had ruptured into the peritoneal cavity. 

The general consensus of opinion among anatomists is that the urachus 
takes origin from the ventral cloaca or bladder. In evidence of this origin 
is the similarity of the epithelial surfaces, and the muscular and fibrous coats 
of the urachus and bladder. Just prior to birth the bladder is situated in 
the region of the umbilicus and in its descent toward the symphysis pubis 
there occurs an outgrowth at its apex; and it is this tubular extension or 
outgrowth which is designated urachus. Among the chief exponents of this 
view are Robinson® and Felix.'* Keith,® on the other hand, maintains that 
the urachus arises from the fetal allantois. This latter view was held until 
recent years. The remains of the allantoic stalk may be identified in the adult 
at the upper end of the urachus in the form of fibrous strands or cords 
(Luschka’s plexus) which lie in the mid-line in association with the obliterated 
umbilical arteries. In the foetus these strands pass through the umbilicus 
into the umbilical cord. 

R. C. Begg® studied a series of twenty-eight urachal specimens from still- 
born foetuses and from preserved cadavers which were obtained from the 
postmortem room. He demonstrated that the epithelial lining of the urachus 
never becomes completely obliterated to form a solid cord, but that its lumen 
or central canal persisted and in 33 per cent, of the cases communicated 
with the vesical lumen. Luschka’^ demonstrated that the urachus practically 
never reaches the umbilicus in the adult as a cord, but rather frays out into 
a number of fine thread-like strands before reaching that point. 

The average distance from the bladder to the umbilicus is seventeen 
centimetres. The average length of the urachus is 5.5 centimetres. It is 
widest at its lower end, about eight millimetres, and at its apex measures 
approximately two millimetres. It is situated between the peritoneum and 
transversalis fascia, being more freely movable near its lower end where it 
is in contact with the bladder. At its upper end it is more firmly adherent 
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to the peritoneum and transversalis fascia. The blood supply is derived from 
one of the superior vesical arteries -which courses along its ventral aspect. 

As stated above, it is to be noted that the urachus, instead of being a 
completely obliterated cord, is actually a cord-like structure presenting a 
central canal which remains patent throughout life. At times, parts of the 
canal may become occluded with masses of desquamated epithelial cells. 
Should a direct communication exist between the lumen of the bladder and 
the urachus, these cells may he expelled into the bladder. At other times the 
canal may become segmentally blocked resulting in sacculations, and in the 
event of secreting cells existing in the lumen of the urachus, actual cysts 
may develop. Occasionally the epithelial cells show a tendency to spread 
laterally into the connective-tissue layers of the anterior abdominal wall, 
forming adenomatous-like structures, cysts and calculi. Organisms may enter 
the lumen of the urachus by direct extension from the skin or bladder, or 
they may be transported there through the blood-stream. In either event an 
infected urachus results. 

The urachus with its lumen measuring approximately one millimetre in 
diameter extends from its upper end below the umbilicus down to the bladder 
where its lumen may communicate directly with that of the bladder. On the 
other hand, it may end blindly, losing itself in the submucosa or muscular 
layer of the bladder. A cross-section of the urachus in its most fully 
developed part would reveal several layers, the innermost consisting of irreg- 
ular transitional epithelial cells surrounded by layers of loose and dense 
connective tissues which in turn are invested with a muscular layer. The 
adventitia which is also composed of fibrous tissue surrounds the urachus. 

The normal urachus gives rise to no symptoms. It is, however, prone 
to pathologic changes such as infections, diverticula, calculus formations and 
new growths. Urachal disturbances occur more frequently in the male than 
in the female in the ratio of five to one (Squier and Cahill®). A review of 
the cases of pyo-urachus reveals the fact that in most instances there was a 
concomitant vesical or infravesical obstructive lesion such as a neoplasm, 
calculus, urethral stricture, pfostatic hypertrophy, vesical neck contracture or 
median bar. In some of the reported cases, however, no evidence of obstruc- 
tion could be ascertained. Where such an obstruction exists in the presence 
of a direct communication between the urachus and the bladder, a pyo- 
urachus is likely to develop. Urinary stasis is an important contributing 
factor in the formation of pyo-urachus. In cases where no direct continuity 
between the lumen of the urachus and bladder exists, organisms may be 
carried in by way of the lymphatics or blood-stream as demonstrated by 
Begg. 

The diagnosis of pyo-urachus in the simple and uncomplicated cases can 
be made with little difficulty. The presence of a tender triangular-shaped 
mass in the hypogastrium accompanied by urinary disturbance such as dysuria, 
hasmaturia, pyuria, frequency and fever in the presence of a vesical or infra- 
vesical obstruction is extremely suggestive of pyo-urachus. Occasionally one 
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may find a few drops of urine at the umbilicus coming from the bladder by 
way of the urachus and Luschka’s plexus, 

Cystoscopic examination usually reveals the presence of a diffuse cystitis 
with a small reddened edematous area at the vault of the bladder which 
corresponds to the urachal opening. When pressure is applied to the supra- 
pubic mass, one may note a ribbon of pus extending into the bladder from 
its vault. Occasionally one may be able to pass a fine catheter for a short 
distance through the urachal orifice. At times cystoscopy may reveal the 
causative factor in the production of the pyo-urachus. The higher incidence 
of this anomaly in males is presumptive evidence of the role played by 
obstruction in the formation of pyo-urachus. The diagnosis of pyo-urachus 
presents no unusual difficulties, especially when it is borne in mind that any 
cord-like structure extending from the symphysis pubis upwards toward the 
umbilicus may be due to a patent urachus. 

It is not unusual for an infected urachus to rupture into the peritoneal 
cavity. Such cases were recently reported by Deneen and Squier, In the 
case of the former, the patient died of general peritonitis. A pyo-urachus 
may perforate through the umbilicus by way of Luschka’s plexus and estab- 
lish an external fistula, or it may rupture into the groin by burrowing through 
the fibromuscular and connective-tissue layers. 

Treatment which is always operative should be instituted early. Complete 
extirpation of the tract including the peritoneum and umbilicus should be 
carried out in all cases. When the bladder is involved, as it usually is, the 
contiguous part of the vesical wall should be included in the extirpation. 
When infection has spread to the groin, wide-open drainage is indicated. 
The early institution of surgical intervention usually leads to recovery. 
Fatalities result from complications following failure to provide early 
drainage. 

Case Report. — S. K., male, aged fifty-one, married, was first seen in consultation 
November 21, 1933, complaining of severe pain over the lower abdomen of three days’ 
duration. One week prior to admission to the hospital he experienced a chill and rise 
in temperature with pain localized to the right groin. A physician who saw him at 
that time attributed the condition to inguinal adenitis resulting from a ringworm infection 
of the toes. He was put to bed and cold compresses were applied to the groin. The 
fever and chills, however, persisted. Three days ago the pain extended to the right 
iliac fossa and to the suprapubic region. It was noted that the pain was aggravated on 
motion and absent when the patient was lying on his back. There was no vomiting, but a 
history of constipation. Urinary symptoms were absent save for a slight frequency, every 
two hours. There was no history of cough, dyspnoea, or cardiac distress. The family 
history was essentially negative. About ten years ago he was treated for a gonorrhoeal 
infection. During the past few years he had an epidermaphytosis involving both feet. 

The patient was an obese male appearing acutely ill. Temperature on admission to 
the hospital was 104° F., pulse 118 and respiration 32. Examination of the head, neck 
and chest revealed no pathology. Blood-pressure was 130 systolic and 80 diastolic. 
There was a fulness to be seen in the suprapubic region; and the entire lower abdomen 
was tender and rigid. Rebound tenderness was elicited. The right inguinal glands were 
slightly enlarged but not tender. The liver and spleen could not be palpated. During 
catheterization it was noted that there was a filiform stricture of the membranous 
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urethra. Rectal examination showed no patholog}^ Urinalysis revealed a faint trace 
of albumin. Blood count: 15,300 leukocytes with 74 per cent, polymorphonuclears and 
26 per cent, lymphocytes. Hemoglobin, 95 per cent. (Sahli). 

Because of the history of ringworm infection with inguinal adenitis preceding the 
onset of the acute surgical abdomen, it was believed that the patient might have a 
suppurative adenitis involving the nodes of the pelvis and that this was responsible for 
the spasticity of the abdominal muscles. An internist, who was called in to see the 
patient, believed that he detected the greatest amount of tenderness and rigidity to the 

left of the mid-line, which led him to the con- 
clusion that we were dealing with an acute 
diverticulitis of the sigmoid, and that the his- 
tory of the preceding inguinal adenitis was 
pureL' coincidental. The necessity for an ab- 
dominal exploration was accentuated by the 
progressive increase in abdominal tenderness 
and rigidity, and a marked increase in leuko- 
cytes to 22,000. 

Operation. — (J. A. L.) November 21, 
1933, under spinal anaesthesia (tropococaine 
10 per cent.) an exploratory laparotomy 
through a three and one-half inch mid- 
suprapubic incision was performed. Upon ap- 
proaching the anterior parietal peritoneum, a 
large triangular mass was felt extending from 
the symphysis pubis towards the umbilicus, 
and attached to the anterior peritoneum. The 
peritoneal cavity was opened through an in- 
cision carried down to the right of this mass. 
Exploration of the sigmoid and pelvis showed 
no abnormality; the peritoneal cavity was not 
infected. Following closure of the peritoneum, 
the mass previously described was carefully 
dissected and on approaching its lower ex- 
tremit}' pus was seen exuding from a small 
perforation in its lower portion and extend* 
ing downwards towards the space of Retzius 
and outwards beneath the right rectus muscle 
towards the right groin. The bladder felt 
thick and indurated, and an attempt to aspirate 
it by means of a needle was unsuccessful. A 
catheter could not be made to pass into the bladder per urethram. The infected mass 
was stripped awaj'- from the bladder and space of Retzius. A specimen of the pus was 
taken for culture. An iodoform pack and two tubes were introduced into the space of 
Retzius and another tube was placed behind the right rectus muscle. The wound was 
closed in layers. 

For seven days after operation the clinical course was uneventful. On the eighth 
daj’ the patient was unable to urinate. He was catheterized but no urine was obtained. 
From that time his condition grew progressively worse. The abdomen became distended 
and he developed complete anuria which failed to respond to intensive treatments. He 
died in uia:mic coma on the nineteenth day after operation. 

Examination of the pus obtained at operation revealed a pure growth of Streptococcus 
hcmolyticus. 

Pathologic Report . — The specimen consists of a rectangular sheet of soft tissue 
(Fig. i). It measures eight by five by four centimetres and is composed of a fibro- 
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I — Gross appearance of specimen removed 
at operation 
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fatty outer envelope and is penetrated by a continuous canal running throughout its entire 
length. The canal is irregular and partly filled with numerous granular fragments of 
tissue. This cavity or canal in its widest part is two centimetres. A few small blood- 
clots were present within its lumen. 

Sections show a uniform histologic picture (Figs. 2 and 3).^ There is a consider- 
able amount of fatty tissue which is surrounded by a diffuse necrotic infiltration composed 
largely of neutrophilic leukocytes with an occasional plasma cell and a moderate number 
of mononuclear cells. There is a moderate hemorrhagic infiltration, and occasionally 
one sees a thickened vessel filled with erythrocytes. The fibrous connective tissue on 
which the fatty tissue rests is congested, edematous and riddled with inflammatory 
exudate. 

Summary. — (i) A careful review of the literature fails to reveal a single 
case of a pyo-urachus rupturing into the groin. 

(2) The urachus is a developmental anomaly originating from the cloaca 
or bladder, and not the allantois. 

(3) The urachus is prone to pathologic changes. 

(4) The diagnosis of pyo-urachus is usually not difficult. A tender supra- 
pubic mass accompanied by vesical or intravesical obstruction and urinary 
disturbance helps to identify this anomaly. 

(5) Treatment is surgical and should be instituted as soon as the diag- 
nosis is made. 

Conclusions. — The case here presented is one of pyo-urachus associated 
with a filiform stricture of the urethra which had perforated and infected 
the space of Retzius and the right groin. The infected nodes felt in the 
groin, which were at first interpreted as being due to the epidermophytosis 
of the foot, were really secondary to the pyogenic infection which had 
extended behind the rectus muscle to the tissues of the right groin. 
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PREDISPOSING FACTORS AND DIAGNOSIS OF RECTAL CANCER 

(a discussion of allergy.) 

Edward G. Martin, M.D. 

Detroit, Mien. 

After the development of the first achromatic microscope at Paris in 1824, 
more than 40 years elapsed before the fundamental fact was proven that 
cancer was an atypical proliferation of epithelial cells. Records suggest that 
the Egyptians operated upon growths with hot cautery, and treated them with 
arsenical pastes in 1500 b.c. One thousand years later, Hippocrates described 
cancer in the breast and cancer of the internal organs. Galen founded experi- 
mental physiology and pathology about 200 a.d., and his opinion prevailed 
until late in the eighteenth century. Many theories were advanced as to the 
cause of cancer, and approximately 1,000 years passed before Galen’s views, 
that strong black bile was tbe principal causative factor, were questioned. 
Virchow, who founded the science of cellular pathology, finally introduced the 
accepted conception of the histogenesis of tumors, and brought their study 
from chaos to an orderly science. His conception that cancer cells originated 
from connective tissue prevailed until Thiersch and Waldeyer disproved the 
theory in 1865-1867. 

Heredity presents an intriguing study ; however, after a review of opinions 
and quoted statistics, I am constrained to report that heredity in humans as 
regards the major forms of cancer, is as yet unproven. I say “constrained” 
because if cancer were hereditary, at least we might hope, by sterilization, to 
legislate it out of existence. In 3,000 cases from Middlesex Hospital, Hillier 
and Tritscb found a family history in 13. i per cent, while the control group 
showed an incidence of 14 per cent. German statistics indicate even less, 9 
and 10 per cent respectively in more than 9,000 patients — male and female. 
Much may yet be learned, however, about heredity. 

Congenital or acquired predisposition, it seems to me, may be tentatively 
accepted and considered from an allergic or idiosyncratic standpoint. We do 
describe oil, tar, aniline dye, arsenic, roentgen ray and radio-active-substance 
cancers, also lung malignancies, ascribed to inhalation of various dusts. Under 
what seem identical circumstances, one person will develop carcinoma, while 
another does not. From 40 to 60 per cent of persons with multiple adenomata 
of the rectum develop cancer; wh}^ — ^no one knows. May the conception of 
allerg}’- or idiosyncrasy be broadened to include this mysterious fact? If 
cancer develops as the result of a peculiar individual susceptibility, might that 
explain the confusion of false positives in some of the serodiagnostic tests? 

I confess incompetency to answer my questions. Hellwig^ in discussing pre- 
cancerous lesions states : 
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“No morphologic method can decide whether a noncarcinomatous atypical cell prolif- 
eration will actually develop into cancer or prove to be entirely harmless. The deciding 
factor, when such a lesion results in a malignant tumor, is apparently an individual 
predisposition, the nature of which is unknown.” 

While Rankin^ in referring to adenomatous polyps says that : 

“. . . whether they are the result of inflammatory change or true neoplasm . . . after 
they reach a certain point in development and are subjected to certain (it must be 
admitted) unknown factors which initiate the malignant drive, (they) may result in 
identical processes which develop into malignant growths.” 

It is now generally conceded that rectal adenomatous polypi constitute the 
most dangerous, as well as the most common predisposing factors in the 
development of rectal adenocarcinoma. 

Rankin and Fitzgibbon,^ in 1931, traced thirteen of these cases through 
the sequence of events from a benign to a malignant condition, and reviewed 
the histopathologic characteristics of the polyps and were able to show con- 
clusively that they were not all of a piece, but that in this series there was 
definite progression from benignancy to malignancy. They were divided into 
three distinct groups, varying grossly as well as microscopically. 

In Group I, the epithelial elements were found to deviate little from the 
normal. The tumors are represented by rough, nodular elevations on the 
mucous surface of the bowel, varying in size from tiny clubs not much larger 
than a pin point to masses 2 cm. on cross-section. It is conceivable that 
this type of polyp may become malignant, but there is little evidence that it 
has a tendency to such change. It is interesting to speculate on the normal 
presence of such polyps in a bowel regarded as normal from the standpoint 
of function and symptoms. Certainly, such lesions are found most fre- 
quently in the mortuary, and lead one easily to the suspicion that a great many, 
perhaps most, colons, harbor such deviations from the normal mucosa. 

In Group II, the polyps are distinctly different, not only grossly but 
microscopically. Their structural changes in both epithelial and connective 
tissue elements are abrupt, striking, and characteristic. The epithelial ele- 
ments fail to differentiate into normal intestinal mucosa. The cells are 
elongated, and by their increased bulk are compressed laterally. Their ar- 
rangement may be in single rows, but frequently they are found pushed into 
multilayered buds, and project into the lumen of the tubules or into the con- 
nective tissue matrix. The nuclei are different in that they are more elongated 
than normal and are stained more deeply. As those epithelial proliferative 
processes progress, they stimulate a corresponding response in the connective 
tissue of the underlying growths, resulting in the production of a stalk which 
gives the polyp its pedunculated appearance. The time of the proliferation in- 
fluences, according to its rapidity, the general anatomic scheme of the polyps, 
so far as the pedicles are concerned, making them large or small, and is, I 
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believe, an extremely important point in the metamorphosis of polyps to 
carcinoma. The carcinomata resulting from this group of polyps usually are 
of the pedunculated type, which, growing toward the lumen of the bowel 
and presenting themselves as piled-up masses of adenomatous tissue, may 
grow to huge size before malignant metamorphosis is completed. By their 
very presence they may be the initiating factor in intussusception or obstruc- 
tion, thus calling attention to themselves. Fortunately, they usually are of a 
relatively low grade of malignancy or of average malignancy, one might say, 
and the prognosis, in that they do not project downward and backward to the 
nodal regions, is more likely to be favorable. 

In Group III the polyps show almost complete failure of differentiation 
of their epithelium. In reality. Group III is an advanced and accentuated 
form of Group II. The proliferative epithelial element, which outpaces that 
of connective tissue, results in a complex polyp histologically, which usually 
is sessile and infiltrating. They may or may not attain large size and age, 
usually forming the smaller, more punched out, rapidly growing and metas- 
tasizing types of malignant growth. They proceed toward the peritoneal coat 
rather than toward the lumen, and in this way invade the nodal structures more 
often than the other types. 

While excluding boldly other rectal and anal abnormalities or diseases, 
as not having any very important immediate bearing on the development of 
rectal cancer, Rosser’s^ observations suggesting anal pathology as an inciting 
factor in local tissue predisposition, should be mentioned. In a series of 13 
cases of anal cancer, in 12 benign anal pathology was believed to have been 
present before the onset of malignancy and to have brought about a local 
tissue predisposition. The benign lesions present were fistulae (seven cases), 
hemorrhoids (four cases), infected crypts with papillitis (one case). In a 
subsequent review of eight cases of fistula, he believes that the criteria which 
he sets up warrant the assumption that they acted as an etiologic agent in 
inciting cancer. 

It seems quite logical to exclude the anal region as of minor importance if 
one points to the comparative rarity of anal malignancy — perhaps two per 
cent, and what may be considered the almost universal occurrence of anal 
disease — ^perhaps 85 per cent. Rectal cancers are usually nearer the ampulla 
of the rectum than the anus, or at the rectosigmoid juncture. 

Diagnosis . — Remarkable and most commendable study is being given to 
serodiagnosis ; this study, however, remains unfinished, and the results so 
far inconclusive. The finding of the so called precancer lesion, the adenomata, 
is much more important than the discovery of the later carcinoma, since the 
treatment offers very much more favorable prognosis by less radical or 
devastating treatment. Although routine rectal examination (proctoscopy) 
may be more than can be expected, as yet, judging by current and past ex- 
perience, it remains an undisputed fact that the majority of rectal cancers 
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could be prevented and cancer mortality tremendously decreased, if such a 
procedure were common practice. Proper digital examination will disclose 
the majority of rectal carcinomata, and were even this procedure common 
practice it will not be denied that cancer mortality would be tremendously 
lessened. By “proper,” I mean that the patient should be required to “strain 
down,” with the index finger inserted full length as though effort were being 
made to move the bowels; the rectosigmoid juncture can thus ordinarily be 
reached and explored. I inform students that if they feel anything except 
the smooth rectal wall, further investigation should follow ; I also stress that 
hemorrhoids cannot be felt. When any complaint referable to the anorectal 
region is made and a physician fails to make a digital examination he is 
guilty of gross negligence. I would estimate that approximately 75 per cent 
o.f the profession are thus guilty, and so responsible for the large number of 
advanced cancer cases that are finally examined. 

Mr. Ernest Miles of London believes that a latent period exists for a 
year or so prior to objective symptoms of cancer which is accompanied by a 
prolonged and well marked attack of constipation; that after an interval of 
from three to six months there follows diarrhea, slight at first and gradually 
becoming more pronounced. The constipation results from an induced inertia 
of the colon, and does not respond satisfactorily to treatment; there is no 
abdominal distention as in the later obstruction. Thus he defines in the 
Letsonian Lectures of 1923 this remarkable and now generally accepted 
prodromal symptom or sign — change in bowel habit. 

Carcinoma at the rectosigmoidal junction rapidly involves the circumfer- 
ence and owing to the early stenosis produces obstructive symptoms. In the 
papilliferous variety there is excessive mucus secretion and diarrhea, be- 
coming increasingly more marked; the stools are stained with blood, but real 
hemorrhage is unusual except as necrosis ensues. Obstruction finally fol- 
lows as the result of impacted feces or local intussusception. The adeno- 
carcinoma rapidly infiltrates the entire circumference and announces its pres- 
ence by obstruction, often without bleeding or diarrhea. 

Carcinoma in the Ampulla . — ^When discovered early, it is by incidental 
or routine examination since the growth causes no subjective symptoms at 
that time. In the occasional exuberant papilliferous variety, the sensation of 
fullness may excite attention ; this may occur before any sign, such as a copious 
mucus discharge, appears ; blood comes into the picture with surface disinte- 
gration. The adenocarcinoma, by far the more frequent and more malignant, 
involves the mucous and submucous membrane ; it usually appears as a sessile 
growth and is at first freely movable, but after a few months infiltrates the 
muscular wall. Surface ulceration occurs with increasing growth and the 
flattened surface finally yields, and the crater-like ulcer develops. With the 
spread of this destructive ulceration, the usual subjective and objective symp- 
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toms develop, with frequent mucous stools tinged with blood and having the 
characteristic foul odor of rectal cancer. I have examined patients in whom 
the crater-like ulcer had involved almost the entire excrescence of the tumor ; 
then I have found the crater plastered with fecal matter, leaving a 
smooth and confusing surface. It is somewhere in this stage that the patient 
and his doctor conclude that something besides suppositories ought to be done 
about his “piles.” 

In explanation of some of the symptoms it may be stated that hemorrhage 
at this stage is usually due to accompanying hemorrhoids except where a vein 
may have ruptured by necrosis; the excessive mucus is due to proctitis and 
the odor to necrotic tissue mixed with blood and mucus. Pain during and 
after defecation indicates encroachment into the anal canal. “Dull ache” 
describes the later pain of a midampullary carcinoma. Frequent stools occur 
in the daytime owing to the upright position. 

Anal carcinomata, although frequently mistreated for anal ulcer, cause 
such early and excruciating pain that they are usually presented for examina- 
tion while still operable. This is the most infrequent location of the rectal 
cancer ; the diagnosis obviously should not be difficult. 

Differential Diagnosis . — Confusion may result when an intussuscepted 
papuliferous colon growth is discovered in the rectum ; since the tumor is not 
attached to the rectal wall, although it may conceivably fill the rectum, its 
source should thus be determined. Miles describes the villous papilloma as 
feeling like a mass of mucous membrane; an exuberant growth attached to 
the rectal wall by a narrow hand-like pedicle extending from one end of the 
growth to the other, at times resembling attachment as by a mesentery. It 
has a characteristic watery secretion necessitating frequent evacuation. I 
have seen but two such growths. A simple adenoma is soft, nonindurated, 
and finely lobulated, while the malignant adenoma is indurated and feels 
generally firm on digital examination. They may be pedunculated or sessile. 

The value of biopsy in diagnosis is not now debatable. If positive for 
malignancy, its value for prognosis involves the disclosure of histogenesis, 
degree of malignancy, radiosensitivity, and perhaps metastasizing possibili- 
ties. Discussion of biopsy should be an essay in itself, and I will simply 
emphasize that aseptic and antiseptic precautions should be observed. It is 
advisable to excise the entire suspected area when practicable, thereby ac- 
complishing the double purpose of eradication and diagnosis. A specific or 
differential stain for cancer would be of inestimable value and simplify patho- 
logic diagnosis ; it is an objective well worth the efforts being made to attain it. 

In summarizing, may I say that the adenoma is, within our limited 
knowledge either the principal agent or the principal factor predisposing 
to rectal cancer, and that the responsibility for reduction in the mortality 
from rectal cancer lies with the average physician. Thoughtful consideration 
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should be given the hypothesis that cancer results from an individual sus- 
ceptibility to an unknown factor which initiates the pathological process. 
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THE PATHOLOGY OF INTESTINAL CARCINOMA 

Joseph Felsen, M.D. 

New York, N. Y. 

The close relationship of the adenomatous polyp to carcinoma of the 
large bowel has been stressed by many authors, some of whom are of the 
opinion that all carcinomata of the colon or rectum originate in polyps (Verse, 
Westhues, Fitzgibbon and Rankin). Without entering into any controversial 
discussion, this viewpoint has been misconstrued by many to indicate that all 
polyps tend to become malignant. This is certainly not true, for multiple, 
silent, benign polyps of the large bowel are relatively frequent if carefully 
sought for at the autopsy table. The condition of diffuse polyposis of the 
large bowel, which may perhaps be more properly referred to as adenomatosis 
coli, appears to have an underlying pathogenesis different from that of the 
simple isolated polypoid adenomata. There is a definite familial character of 
the Mendelian type and a distinct tendency to malignant degeneration, often 
of multicentric character. In some cases adenomatosis coli appears to be an 
exaggerated response of the intestinal mucosa to an irritant, possibly infection, 
taking the form of multiple, closely packed, focal areas of epithelial hyperplasia. 
In an excellent example of this disease, involving the entire colon, the earliest 
lesions appeared as slight localized thickenings of the mucosa, often not 
larger than a pinhead, flat, and scarcely visible to the naked eye. Pedicle 
formation occurs at a late stage when the adenoma is quite fully developed, 
though still ver)^ superficial. The intestine attempts to expel the tumor as it 
would a foreign body and thus by reason of a loose mucosa, the adenoma ac- 
quires a pedicle, often of surprising length. Polyps with long pedicles rarely 
become malignant. Those with very short pedicles quickly become sessile, 
flat, and broad, when malignancy supervenes. I have never seen disappear- 
ance of coexisting benign polyps after removal of a carcinoma. In reviewing 
the general subject of intestinal tumor pathology, one cannot but be impressed 
with the fact that simple polyposis as well as adenomatosis coli seems to 
occur in intestines which possess underlying pathologic tendencies. Thus, 
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one may see such associated conditions as villous tumor, diverticulosis or 
congenital anomalies. 

Classification of carcinomata of the rectum into projecting, infiltrating 
and stenosing types is simple and practical, hut these often represent different 
stages in the same pathologic process. As a general rule, the projecting types 
are fairly slow growing and are prone to undergo necrosis, but tend to re- 
main local and rather superficial. Most Grade i tumors are of this type. 
The infiltrating and stenosing carcinomata tend to he more anaplastic. Mucin 
production is no certain criterion of the degree of malignancy. It merely 
represents an exaggerated physiologic activity of mucus-producing cells in 
cancerous tissue. Metastases do not alway conform to the general rule 
of intestinal carcinoma — i.e., the tendency to maintain the same structural 
type as the original tumor. I have not infrequently seen marked anaplasia 
in metastases, making it impossible to identify the site of the original, well- 
differentiated tumor. Briefly, it may be stated that the growth of intestinal 
carcinomata is relatively slow, depending, of course, upon the degree of ana- 
plasia. In general, it may be said that carcinomata in the colon are more 
anaplastic than those in the rectum. With increasing anaplasia, there is a 
tendency to earlier age incidence and greater radiosensitivity, hut a corre- 
spondingly poorer prognosis with regard to duration of life. 

The grading of biopsy material should be done with caution. It is advis- 
able to take specimens from (a) the growing edge, (&) the ulcerated floor, 
(c) the superficial projecting portion of the tumor in each case. In papillary 
tumors, especially, the biopsy must be taken from the base. I have repeatedly 
noted discrepancies in grading specimens taken from different portions of 
the same tumor and in one papillary tumor, there was no histologic evidence 
of malignancy, thought grossly carcinomatous, until a section was taken from 
the base. 

Lymphatic extension may occur in any grade after the neoplastic process 
has reached the submucosa. Within the gut wall this occurs in two ways : 
annular, by involving the large circular intermuscular lymphatic plexus, and 
by wedge shaped extensions towards the peritoneum. Enlarged lymph nodes, 
though often inflammatory, should always be viewed with suspicion, especially 
in the nonulcerative types of tumor. The pathologist must dissect away the 
epiploic fat and feel for involved nodes with ungloved fingers, as otherwise 
they may be overlooked. There is a certain similarity between carcinoma 
and ulcerative disease of the intestine, such as bacillary dysentery, amebiasis 
and tuberculosis. In all, the lymphatic structures are extensively involved 
and serve as channels for dissemination of the disease. The tendency for 
tuberculosis to produce girdle ulcers is duplicated by the annular type of in- 
testinal carcinoma because in both the circularly disposed intermuscular 
lymphatic plexus is involved. The chains of lymph nodes affected follow 
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the same anatomic course. Undermining of the mucosa in amebiasis sug- 
gests that type of carcinomatous growth in which the neoplasia starts at one 
point on the mucosa, spreads along the submucosal lymphatic plexus and 
reappears on the mucous membrane at some distal point. 

Occasionally a patient with a liver nodule may live for years after resec- 
tion. Metastases are most frequent from tumors of the rectum, sigmoid 
and proximal colon. The last is relatively poor in lymphatics, except at the 
cecum and sigmoid. In carcinoma of the transverse colon, omental metastases 
may occur. And, finally, carcinoma of the lower rectum (columnar, inter- 
mediate and cutaneous zones) may metastasize to the inguinal nodes. 

Primary Tumors of Large Intestine 
(Jan. I, 1932 to May i, 1934) 

Carcinoma — 32 : 

(A) Rectum — 16: 

Grade I 6 (age 32-65) 

Grade II 8 (age 37-59) 

Grade III i (age 50) 

Grade IV i (age 40) 

(B) Sigmoid — 9: 

Grade I 2 (age 61, 67) 

Grade II 3 (age 45-74) 

Grade III 2 (age 36, 44) 

Grade IV i (age 36) 

Ungraded i (age 57) 

(C) Colon — 7 : 

Cecum 2 Grade II i (age 56) Mucinous. 

Grade II l (age 70) Mucinous. 

Hep. flex. I Grade II i (age 34) 

Trans. i Grade II i (age 54) 

Splenic 2 Grade I i (age 72) 

Grade HI i (age 26) Death in 14 months. 

Desc. I Grade III i (age 44) Multicentric. No recurrence 18 months. 

Other primary tumors — 8 : 

(A) Multiple adenomata — 3 : 

164 Autopsies: Multiple polyps in 3 of last 63 autopsies, one associated with 
diverticula of sigmoid, one with submucosal lipoma. 

(B) Papilloma — i: 

Anorectal. 


(C) Tumors of appendix — 4: 

Cavernous hemangioma i 

Embryonal lipoblastoma j 

Carcinoid i 

Mucocele i 
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THE ONE STAGE ABDOMINOPERINEAL OPERATION FOR 
CARCINOMA OF THE RECTUM 

Thomas E. Jones, M.D. 

Cleveland, Ohio 

Many considerations enter into the development of a surgical procedure 
aimed at the eradication of malignant disease of the rectum. First to be 
considered is the age and general condition of the patient ; second, the extent 
of the process ; next, the hospital facilities ; and lastly, the ability and experi- 
ence of the surgeon. As a general rule the surgeon should do the type of 
operation at which he is most adept and for which the facilities at hand are 
most adequate. However, if this rule were too strictly adhered to, it is 
quite evident that surgeons would adopt an attitude of laissez faire and would 
not extend themselves to accomplish improvements in technic. This is well 
exemplified when one reviews the history of the various surgical procedures 
applied to carcinoma of the rectum. In its evolution, of course, developments 
in anesthesia, bacteriology, physiology and chemistry, as well as improved 
hospital facilities, have further aided the surgeon in accomplishing a great 
deal for the unfortunate patient with cancer. 

I shall discuss here only the one stage, combined abdominoperineal opera- 
tion, whose chief protagonist is Miles, of London. The operation is ad- 
mittedly severe, but it is not intrinsically difficult nor does its performance 
demand any exceptional ability. Miles was led to believe in the superiority 
of this procedure after a long experience with all types of operations and ex- 
tensive study on the mode of extension and sites of recurrence following 
operation. Operations for cancer in any location necessitate thorough knowl- 
edge of the lymphatic system, and this is especially true so far as the rectum 
is concerned. Miles has given us a most lucid description of the lymph 
nodes in the rectal area. 

Advocacy of any new procedure must be defended by thorough knowledge 
of fundamental principles, but space does not permit here any lengthy dis- 
cussion of the relative merits of the one stage or two stage operation, except 
to point out that in the final analysis the only argument in favor of the two 
stage operation is the lower rate of operative mortality. It should be pointed 
out, however, that if a surgeon has lOO patients, he is really performing 200 
operations and no surgeon is lucky enough to be immune from accidents be- 
yond his control. Furthermore, mortality from the two stage operation is 
quoted only after the second stage is completed, so that if the patient dies 
from the colostomy operation, this is not reckoned in the statistics because 
he has never reached the second stage of the operation. The mortality of 
colostomy averages 4 to 5 per cent; if this number were added to the 
second stage where statistics of mortality often rightly belong if the two 
operations are to be compared on a fair basis, it is my feeling that the rate 
of mortality for the one stage and the two stage operations will be approxi- 
mately equal. 
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An appropriate analogy, it seems to me, can be drawn from the field of 
thyroid surgery. Ten years ago, thyroidectomy for hyperthyroidism was a 
two, three or four stage j^rocedure: the vessels were ligated first and the 
patient returned in two or three months for operation. Now with the use 
of Lugol’s solution, the patient is prepared for operation in about ten days 
and the operation is done in one stage with an even lower mortality than 
previously. 

So with the one stage operation, the largest individual factor is preopera- 
tive treatment which is so essential to its success, yet so little attention is paid 
to it. If the medical management is carried out thoroughly it will accom- 
plish as much in preparation of a patient as will colostomy. 

After the diagnosis of cancer of the rectum has been made, a thorough 
physical examination, of course, is essential. This is just as important as it 
is to have the physician do a digital examination of the rectum. A thorough 
search must be made for metastases and in a certain number of cases these 
can be seen (by the cachectic appearance of the patient) before they are felt. 
I believe that with the more widespread use of intravenous dyes, liver metas- 
tasis can be discovered in many instances, thus saving the patient from 
exploratory operation. If no contraindication to operation is found, the 
patient is hospitalized and preparation is begun. 

Most of these patients have had more or less chronic obstruction for weeks 
or months and a drastic cathartic is contraindicated. I advise magnesium 
sulphate, one ounce of crystals in eight ounces of water, the patient to take 
one-half ounce of the mixture every half hour. This is repeated each day 
up to the day before operation. Magnesium salts are slightly irritating and 
cause fluidity of the stools by nonabsorption of water. They also stimulate 
peristalsis and make an ideal laxative for these patients. In addition, ene- 
mata are given each day. After three or four days of this routine the dis- 
tended abdomen frequently becomes scaphoid. Lately in addition to the 
above measures, pitressin has been used with gratifying results. In order 
to make up the loss of water through the intestine the patient is encouraged to 
drink large amounts of orange juice, lemonade and water and, if necessary, 
hypodermoclysis is administered. 

Because, for many weeks, the patient’s appetite has been poor, it is likely 
that a considerable portion of the glycogen reserve in the liver has been 
exhausted. Hence 500 cc. of a 10 per cent solution of glucose are injected 
intravenously each day. The patient takes a high caloric, nonresidue diet. 
During his stay in the hospital the kidneys are investigated and estimation of 
urea clearance is made. Because of the age of many of these patients, there 
is an associated hypertrophy of the prostate, with obstruction and retention 
and consequent damage to the kidneys. Several patients in my series have 
had to have a punch operation of the prostate after recovery from the rectal 
resection. Overlooking a condition like this may readily prove disastrous, 
and if such a condition exists, the patient should have catheter drainage 
similar to the treatment preliminary to prostatectomy. 
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The impoverished myocardium usually improves with the increased glu- 
cose intake, but in case it does not, digitalis may be given for several days 
before the operation. During these preoperative days attention is given 
also to mouth hygiene. If the patient’s hemoglobin or red blood cell count 
is low, a transfusion is given before, as well as after, operation ; if the blood 
count is normal, the transfusion is withheld until after the operation in order 
to combat shock. Obviously the routine is entirely different from that in 
vogue not so many years ago, when the patient was brought into the hospital 
one night, given a dose of castor oil and operated upon the next morning. 

After the patient has been well prepared for operation, anesthesia is the 
next important consideration. From my experience spinal anesthesia is to 
be preferred for its advantages far outweigh any disadvantages it may have. 
The relaxation and quiet abdomen are conducive to a more rapid performance 
of the operation and the fact that the anesthesia lasts only about an hour and 
a half is further stimulus to the surgeon to have things well planned and not 
to loiter, a habit too easily acquired if the patient is deeply anesthetized. 
There is not much choice in preparations used for spinal anesthesia today. 
In my experience, 150 to 200 mg. of Pitkin's solution has been used success- 
fully in more than 3000 operations. Meticulous care is taken to observe the 
blood pressure, although many observers say it will always come back to 
normal even after marked depression. This may be true but the complica- 
tions in the succeeding few days, it seems to me, have a direct relation to 
that insult at operation. The use of ephedrine has been boosted and con- 
demned. Increasing the blood pressure as it does by increased cardiac 
output may be of doubtful value because the drop in blood pressure is caused 
by vasomotor paralysis. At present I resort to the use of epinephrine only 
when the patient’s systolic blood pressure falls below 80. The argument 
that the action of epinephrine lasts only for a short time is not tenable, for 
the operation itself lasts only a short time. With a few injections of one- 
half cc. of epinephrine from time to time its effect will last until the anesthesia 
has disappeared. 

As soon as the anesthetic has reached the level of the umbilicus, the patient 
is placed in the Trendelenburg position and prepared for operation. The 
various steps in the operation are simple and straightforward and are well 
within the capacity of any one possessed of average skill who knows what 
he wants to do and how to proceed. A long midline or left rectus incision 
is made and the liver is examined for metastatic involvement. Multiple 
nodules preclude operation; a small solitary nodule may not contraindicate 
operation for in such a case the patient may live two or three years and is 
much more comfortable if the primary growth is removed. The pelvis is 
then examined as to fixation or extension of the growth to the bladder or 
pelvic peritoneum. 

If there is no contraindication to operation the first step is to incise the 
peritoneum on the lateral wall of the sigmoid at about the level of the pelvic 
brim. This fold is quite variable but it is usually necessary to incise it in 
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order to mobilize the sigmoid. Then the inferior mesenteric artery is identi- 
fied; the Cameron light is very useful for this purpose except when there is 
considerable fat in the mesentery. In the latter type, the artery generally 
is situated in the mesentery about two inches below the bifurcation of the 
aorta. This is tied just below the point where the first sigmoid branch 
emerges : it is necessary to preserve this for the blood supply of the sigmoid. 
Isolation and ligation of this artery saves a lot of time which otherwise would 
be consumed in cutting and tying down vessels throughout the length of the 
mesentery. Then the peritoneum is incised on each side of the mesosigmoid 
down to the floor of the pelvis, anteriorly to the rectovesical pouch in the 
male or the pouch of Douglas in the female. The next step is to place the 
hand at the promontory of the sacrum and to separate all the fat from the 
hollow of the sacrum and push it forward. This dissection is carried down 
until the coccyx is felt. Attention is then directed to freeing the intestine 
anteriorly. A wide ribbon retractor is placed behind the bladder and with a 
long blunt scissors the dissection is carried down till the seminal vesicles are 
recognized. These are then pushed forward until the prostate can be felt, or, 
in the female patient, until the vagina is seen. 

With the anterior and posterior dissection complete, traction on the bowel 
renders prominent the rectal stalks which support the rectum and these are 
divided as far laterally as possible ; on the completeness of this dissection 
depends to a great extent the patient’s curability and also the ease of posterior 
resection. The next step is dividing the bowel and the point of election de- 
pends on the redundancy or brevity of the sigmoid : if it is long, it is divided 
at a convenient point and brought out through the original abdominal inci- 
sion for the permanent colostomy; if it is short it is brought out through a 
left McBurney incision. The bowel is divided by cautery between two 
crushing clamps and is tied with a heavy silk suture. Over each end is 
placed a piece of rubber dam which, again, is tied over the bowel. This saves 
time and prevents contamination by trying to invert the ends by purse string 
sutures. The distal loop is then placed in the pelvis and the pelvic floor is 
reconstructed. This is made from the flaps of peritoneum from the sides 
and floor of the pelvis and the posterosuperior surface of the bladder. If an 
opening remains it is repaired by placing an omental graft over the hiatus. 
This seldom is necessary. After closure of the incision with the colostomy 
either in the midline or left iliac region, the abdominal part of the operation 
is complete. 

The patient is then placed on his abdomen in the Kraske position. A 
imrse string suture is placed around the anus and an incision is made in the 
midline from midsacrum down to and encircling the anus. If the growth 
is low, a good portion of perianal skin must be taken. The skin flaps are 
dissected lateral^ until the gluteus maximus is seen. The cocc3^x is then 
disarticulated at the sacrococcygeal joint and the pelvic cavity containing the 
dissected colon is entered. The rectum is next dissected from above down- 
ward. The prostate or vaginal wall is in plain view and after the levator ani 
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are incised (as far laterally as possible) removal including the fat in the 
ischiorectal space, may be quickly accomplished. 

There remains a large cavity surrounded only by the bladder in front and 
the bony wall of the pelvis. A large rubber square is placed into the cavity 
and this is packed with gauze to stop the oozing and to help support the 
new pelvic floor. The incision is then closed except for a distance of two 
inches, where the drain is situated. The gauze is partly removed on the 
second, third or fourth day and the cavity is irrigated daily with solutions 
of sodium chloride or boric acid or a i to 8000 solution of bichloride of 
mercury. After this the patient is put to bed and a blood transfusion of 
500 cc. of blood is administered. 

Postoperative treatment then is symptomatic. The colostomy is opened 
on the second, third or fourth day, depending on the degree of abdominal 
distension. The patient receives a full diet as soon as the colostomy is 
opened. 

If there are no conti*aindications, the patient is encouraged to get out 
of bed on about the twelfth to fourteenth day after operation. This helps 
to make the new pelvic floor sag, thereby hastening the filling of the large 
cavity. Before the patient returns home, he is instructed regarding irriga- 
tion of the colostomy and other general care. 

I believe that properly planned and executed, this operation offers the 
best hope of cure of cancer of the rectum. The operative mortality rate in 
135 cases is II per cent. 

The percentage of patients with five years’ immunity from carcinoma is 
52 ; with three years’ immunity, 62 per cent ; and 67 per cent of this group 
have been well for less than three years. 


TWO STAGE OPERATION FOR RECTAL CANCER 

Frank C. Yeomans, M.D. 

New York, N. Y. 

Radical surgery of rectal cancer has now attained such a degree of tech- 
nical perfection that it would seem that slight, if any, advance in operative 
technic can be looked for. 

Contributing factors have been improvement in the preoperative survey 
and preparation of the patient, postoperative care, and aboA^e all the selec- 
tion of the type of operation best suited to the individual case. 

The operative maneuvers have become clearly defined and standardized 
into the follorving types: 

(1) One stage abdominoperineal operation. 

(2) Two stage abdominoperineal operation. 

(3) Two stage perineal excision. 
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(4) Posterior resection. 

(5) ' Perineal ain,pntation. 

This classification implies that the surgeon undertaking this type of sur- 
gery should be familiar with, and skilled in, the performance of each of 
these operations as indicated. 

The one stage abdominoperineal operation, as perfected by Miles, with 
permanent terminal sigmoidostomy and removal of the entire segment distal 
to the stoma, is the ideal from the standpoint of wide eradication of the 
disease and prevention of recurrence. Indeed, this wide excision is the 
only practical procedure when the rectosigmoid is involved, as it is in ap- 
proximately 60 per cent of cases. Experience has shown, however, that the 
same radical removal can he accomplished with less risk by dividing- the 
operation into two stages, namely, a preliminary colostomy to be followed 
in a fortnight or longer by the excision. 

Pioneers in the development of the two stage operation are W. J. Mayo 
(1912) who did a loop colostomy, ligated the blood supply to the rectum 
and closed the ends of the pelvic colon sectioned distal to the colostomy, 
burying the aboral, devitalized segment beneath the closed peritoneum, to 
be removed extraperitoneally at the second stage. In IQIS? Daniel Fiske 
Jones proposed a loop colostomy with central ligation of the sigmoid ves- 
sels, thus preserving the vascular arches from the left colic artery and blood 
supply to the distal segment; freeing the rectum on all sides and suture of 
the dissected pelvic peritoneum to the sigmoid above the point of central 
ligation of its vessels and above the tumor. The loop colostomy facilitates 
cleansing of the distal segment by irrigations before tbe second stage which 
is an extraperitoneal procedure. Inversion of the proximal end of the bowel 
at the second stage, however, leaves an undesirable blind pouch distal to the 
colostomy. In 1932, Jones reported his operability as 60 per cent, operative 
mortality, 20.7 per cent; operated patients alive at three years, 73 per cent; 
and at five years, fifty per cent, or 26.2 per cent of total cases seen. 

Cofifey, in 1914, published a procedure the chief object of which was to 
protect the peritoneum from infection. It accomplishes this aim very effec- 
tively. In the first, which is the major stage, the sigmoid is divided and an 
end colostomy is established, the distal vessels are severed, the distal pelvic 
colon and the rectum are dissected and the peritoneum closed in such manner 
that the lower portion of the peritoneum of the abdominal wound is united 
to the margins of the pelvic peritoneum disserted from the pelvic colon. The 
distal segment of colon is inverted through the rectum; in women, through 
the posterior vaginal fornix, beneath the closed peritoneum. Large cigarette 
drains, inserted to the bottom of the pelvis, emerge through the lower angle 
of the abdominal wound. 

At the second stage, ten days later, the distal segment and rectum are re- 
moved from below by wide dissection. Due to the considerable dissection 
and suturing required, the first stage is comparatively long while the second 
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stage is short. This operation, like that of Mayo, has the disadvantage of 
leaving, between stages, devitalized bowel with poor drainage in the freshly 
denuded pelvis. Dudley Smith modified Cofifey’s technic of the first stage 
by complete closure of the abdominal wound and inserting rubber dam drains 
through an incision lateral to the coccyx. 

At the twenty-third annual Clinical Congress of the American College of 
Surgeons, CoflFey reported that a total of 239 cases of carcinoma of the rectum 
and rectosigmoid had been admitted to his clinic. Radical removal was done 
in 31 cases of rectosigmoid growth, hospital mortality seven (22.5 per cent) ; 
and in 82 cases of carcinoma of the rectum by his “inversion technic” hos- 
pital mortality six (7.3 per cent). Fifty-one patients were traced, of whom 
23 died before the end of five years. Of the 28 who survived over five years, 
13 died, two only of recurrence ; and 15 were alive without known recurrence 
from 5)4 to 15 years after operation. 

My own experience with Coffey’s method in a single case was no infec- 
tion of the peritoneal cavity, a stormy convalescence, but a very satisfactory 
result. 

Mr. A. H., aged 52 years, had a large carcinoma beginning three and one-half inches 
above the anus on the anterior rectal wall and involving the rectosigmoid. The first stage 
was performed on June 8, 1925. Colostomy was established and the tumor bearing seg- 
ment removed through the abdomen. Twelve days later the second stage perineal excision 
was carried out. Now, nearly nine years later, the patient is in excellent health. His 
colostomy functions well, his weight is the highest it has ever been and he follows his 
usual occupation without discomfort. 

The next steps in the evolution of the two stage operation and the nearest 
approach to the one stage ideal procedure were advanced by Rankin and 
Lahey. Both procedures have the virtue of preserving the blood supply of 
the distal segment until the second stage excision. 

Rankin, in 1929, advocated as the first stage an end colostomy, dropping 
back into the peritoneal cavity the closed distal end of the divided sigmoid, 
and preserving intact the blood supply of the distal segment. As a conse- 
quence, the second stage may be deferred as long as seems beneficial for the 
improvement of the patient’s condition, rectal irrigations being given mean- 
while. At the second stage the rectum is dissected from below, encased in 
a rubber glove, and the entire rectum and distal sigmoid removed through 
the abdomen. In 1934 he reports that in a series of 85 cases there were 
eight operative deaths, a mortality of 9.5 per cent. . Of 300 cases of carci- 
noma of rectum and rectosigmoid operated upon in a total group having an 
operability of 50 to 60 per cent, 1 14 or 38 per cent, were alive and free from 
recurrence at the end of five years. 

In 1930, Lahey modified the first stage of Rankin’s method by fixing the 
distal segment of the divided sigmoid colon into the lower angle of the ab- 
dominal wound, thus affording an easy and efficient way of irrigating the 
distal segment. A practical difficulty may be experienced in obese subjects 
in bringing the distal end of the sigmoid to the skin surface and in retain- 
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ing it there when the mesosigmoid is short. A minor disadvantage in the 
second stage is that the infective stoma must be closed just before opening 
the peritoneal cavity, dissection of the pelvic colon and rectum, and removal 
of the entire distal segment from below. Lahey (1934) reports that he and 
his associates have employed this method in 29 consecutive cases without an 
operative death. 

The advantages of the two stage over the one stage abdominoperineal 
procedure are its greater safety and its applicability to cases in which the 
one stage operation would be too great a hazard. Between stages, function 
of the colon is established, a notable degree of rehabilitation of the patient 
is accomplished, nutrition improved and toxemia reduced. Moreover, irri- 
gation of the distal loop cleanses it of feces, renders the ulcerated carcinoma 
comparatively free from infection and, as a consequence of the reduction of 
inflammation, the tumor bearing segment is frequently shrunken and so more 
easily and safely removed at the second stage. 

The two stage perineal excision for tumors of the rectum proper justly 
merits the popularity accorded it, especially by British surgeons. At the first 
stage the abdomen is explored and a loop colostomy established. About two 
weeks later, during which the distal segment has been irrigated and the gen- 
eral condition of the patient improved, the distal segment is removed through 
the perineum at a safe distance above the tumor, and the proximal end in- 
verted by a double row of sutures. 

Miles abandoned this procedure after recurrences in 94.4 per cent of the 
patients in which he had used it. Nevertheless, Gabriel’s statistics of 370 
cases of posterior resection by the surgical staff at St. Mark’s Hospital are 
impressive. Of 189 cases operated upon (1910-1926), 55 or 36.4 per cent 
survived five years without recurrence. Of 91 cases operated upon (1910- 
1921), 20 were cured on a ten year basis, i. e., 30 per cent. In both series 
the “untraced” and those “dead from other causes” are excluded in estimat- 
ing the results. 

The chief advantages of the two stage perineal excision are its safety in 
poor risks, in anemic and weak individuals, in very obese subjects and in 
patients having cardiorenal complications, conditions which bar the more 
hazardous one stage procedure. Where applicable, the two stage posterior 
resection is the safest operation in the hands of the average surgeon. 

Posterior resection implies dissection of the lower pelvic colon and rectum 
through the abdomen; posterior removal of the coccyx, possibly with a por- 
tion of the lower sacrum, delivery of the tumor bearing segment of bowel 
through the wound, its division above and below the growth and circular 
suture of the ends. As an alternative, the upper segment is drawn through 
the previously denuded anal canal after the method of Hochenegg. Posterior 
resection involves an exacting and difficult technic and is employed by very 
few surgeons. Its complications are infection and later stricture or fistula 
at the site of the circular enterorrhaphy. Recurrences are frequent. 
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Perineal resection (amputation) of the rectum without colostomy should 
be reserved for neoplastic involvement of the anal canal and lower rectum in 
which the finger, introduced per anum, reaches the upper margin of the 
growth. If the roentgen ray shows a freely movable sigmoid colon of aver- 
age length, as much as six to eight inches of bowel can be brought down and 
amputated, and a new anal outlet established at the normal site. This is an 
excellent operation in obese patients and in the aged, and in females especially 
its accomplishment is technically easy. 

My personal experience with perineal resection has been quite extensive 
and in general very satisfactory both as to immediate and late i-esults, in- 
cluding control of the feces. Several patients have lived in comfort and 
without recurrence over five years, one more than ten years after operation. 


GOLD RADON SEEDS IN RECTAL CANCER 

George E. Binkley, M.D. 

New YonK. N. Y. 

Selection of the most appropriate treatment for a given case of rectal 
cancer may be an easy or difficult problem. There are many variable factors 
to be considered at the time the disease is recognized. Analysis of these fac- 
tors varies widely. They may suggest a hopeless condition or possibility of a 
clinical cure. Experience has proven that best results are obtained when 
each case of rectal cancer is considered a separate problem and treated in 
accordance with clinical and pathologic factors. 

Treatment of cancer is a surgical problem. Different methods of surgical 
technic are advantageous. Radium and roentgen ray sliould be considered 
additional surgical equipment. In our clinic we emjiloy the one and two stage 
abdominal perineal operations ; the perineal extirpation usually preceded by 
a colostomy and radiation therapy. Radiation therapy is used alone, as a 
palliative measure, and in selected cases to promote clinical cures. The physi- 
cal agents are also at times combined with colostomy and radical surgical 
removal. 

Implantation of gold filtered radon seeds into the tumor mass constitutes 
one form of interstitial irradiation. The method may be used separately, 
as the only form of radiation therapy, but usually it is combined with pre- 
liminary external irradiation. Radon seeds are a means of delivering sub- 
lethal and lethal dosages of radon to malignant cells. The field of irradiation 
is largely limited to the tumor mass, there being only a moderate effect upon 
the rectal mucosa and surrounding tissues, provided seeds are not inserted 
beyond malignant areas. By varying the number and strength of seeds, large, 
as well as small, tumors may be influenced. 

Gold radon seeds consist of radon encapsuled in a small gold tube. The 
seeds are four to five Mm. long, 0.75 Mm. in diameter with a three-tenths 
thickness of gold. The glass filter of the radon seed was replaced by gold in 
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1925. The strength of seeds varies from one-half to tliree millicuries each. 
They are implanted into the tumor mass by trochar needles and left in place. 
A number come to the surface and are discharged, while others remain in situ 
for years. 

Technic of application is of utmost importance. It is upon this factor 
together with selection of total dosage and strength of individual seeds, that 
ultimate results largely depend. It is not, as many of the unexperienced be- 
lieve, a simple procedure to adequately irradiate a cancer situated in the 
rectum. There is much more to this operation than merely inserting haphaz- 
ardly a number of radon seeds. In order that the disease may be eradicated 
sufficient dosage must be delivered to every malignant cell to cause devitaliza- 
tion. At the same time surrounding normal tissue should be spared unneces- 
sary damage. Adequate interstitial irradiation is facilitated by careful estima- 
tion of the size, shape, thickness, degree of radiosensitivity, etc., of the tumor. 
Such factors permit calculation of the required total dosage and the selec- 
tion of the individual strength and distribution of the seeds. The operation 
of implantation ought to receive equal consideration to that afforded surgical 
extirpation of the rectum. When the case is a favorable one, the objective 
is the same in both instances, namely, a clinical cure of the disease. 

Patients are selected for radiation therapy after careful examination and 
appraisal of the clinical and pathologic factors. These factors are such as 
to separate patients into favorable and unfavorable groups. Usually those 
selected for radiation therapy, whether they be favorable or unfavorable, re- 
ceive preliminary external irradiation. Following completion of the external 
irradiation patients are admitted to hospital for interstitial implantation. The 
rectum is cleansed by irrigation or castor oil. Insertion of seeds is carried 
out in a suitably equipped operating or treatment room. Anesthesia is re- 
quired in only a small percentage of cases. In many instances, it is an ad- 
vantage not to have the patient under complete narcosis. All seeds are 
threaded into trochar needles and made available for use before the opera- 
tion is commenced. This shortens the length of time required for the patient 
to remain quiet in one position. Patients are placed in the position which on 
previous examination was found to give best view and greatest accessibility 
to the tumor. The knee chest and dorsal are the most frequently employed, 
but occasionally the lateral position offers additional advantages. The im- 
plantation is made in most instances by direct vision through an electrically 
lighted proctoscope. Bleeding is seldom troublesome. The operative field 
is kept clean when necessary by the aid of a suction apparatus. 

The proctoscope is first passed beyond the tumor and is then withdrawn 
until the upper limits of the cancer come into view. This upper area is im- 
planted with seeds. They are placed three-quarters to one cm. apart depend- 
ing upon their strength. The protoscope is then withdrawn for about one 
cm. and another row of seeds implanted. This procedure is repeated until 
the whole tumor has been implanted. Thickness of the malignant area largely 
determines the strength of the seeds. When possible, seeds of sufficient 
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Strength to affect the whole thickness are employed. Occasionally in very 
thick tumors a double layer of seeds is necessary. Tumors of the lower 
rectum may be treated with the finger placed within the rectum to guide 
the distribution of seeds. The needles may be inserted by way of the anal 
canal, perineum, and in females through the posterior vaginal wall. Radia- 
tion therapy is a selective method of treatment. It may be used alone or in 
combination with surgery. An attempt will be made to show the value and 
advantage of implanting gold seeds in certain types of rectal cancer. 

Our greatest experience in radiation therapy has been with the inoperable 
group of cases. External therapy is advantageous to all advanced cases that 
remain ambulatory and are able to take treatment without hospitalization. 
Interstitial radiation is suitable for only about 50 per cent of the advanced 
cases, namely, those in better physical condition in which a higher degree of 
palliation is possible. The object of palliative treatment is to hold the growth 
in check, decreasing the symptoms and increasing the patient’s general con- 
dition. When possible these results should be obtained without an untoward 
reaction. The group which is considered unsuitable for interstitial irradiation 
is comprised of patients usually in poor physical condition, and those with 
very large and deeply infected tumors. Implantation of gold seeds even in 
small dosages in a highly infected tumor is often followed by a reaction 
from which the patient may never completely recover. Over-radiation in 
these unsuitable cases may result in a slight prolongation of life, but the 
discomfort produced and the increased symptoms which may follow the 
implantation for a considerable period of time seldom compensate for the 
slight extension of life. Much of the adverse opinion of radiation therapy 
in rectal cancer has been created by intensive treatment of unsuitable cases. 

There are a fair number of inoperable cases that are benefited by interstitial 
irradiation. The first class to be considered are those in which only small 
dosages are required. These patients are in fair physical condition. Their 
tumor is large, but the degree of infection is comparatively mild. Radon 
seeds are used under these circumstances to supplement the sublethal dosage 
supplied by external applications. The strength of seed varies from .75 to 
1.50 millicuries, and the total dosage inserted at one time is seldom more than 
20 millicuries. These small applications are often repeated as the initial 
dosage is not sufficient to influence the whole lesion. By repeating both the 
external and interstitial applications it is not unusual to carry these patients 
along for an interval of one or two years. Eventually, however, the tumor 
becomes badly infected and further interstitial irradiation is contraindicated. 

The third class of inoperable cases consists of patients in fair physical 
condition who are able to withstand a moderate radium reaction, the result of 
which should be either a complete disappearance of the activity of the tumor, 
or a marked lessening of the symptoms over a much longer interval. The local 
lesion is large and usually a Grade I or Grade II malignancy. Radical 
surgery or attempt at removal in this type of case offers very little palliation. 
Too frequently radical surgery results in an operable fatality or early 
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recurrence which is harder to control than the original disease. If this group 
is untreated, or only a colostomy constructed, the period of comfort is 
comparatively short. Radon seeds appear to offer the greatest benefit of any 
of the present day methods of treatment. Seeds employed under these 
circumstances are of two or three millicuries each with a total dosage of 40 
to 75 millicuries. Large amounts of radon are required because of the size 
of the tumor. An effort is being made to devitalize completely all the 
malignant cells of an inoperable case. There may be considerable postradiation 
reaction when this large dosage is employed, that may extend for several 
weeks. If cases are carefully selected one need not withhold treatment 
because of this reaction; for the ultimate result will well compensate for 
the period of discomfort. Colostomy is often required to relieve the obstruc- 
tion produced by these large tumors. Moreover, the artificial opening greatly 
facilitates the implantation of the seeds, as it is employed as a means of 
approach to the upper limits of the tumor; the lower limits being treated by 
passing the proctoscope through the anal canal and lower rectum in the usual 
manner. 

Gold seeds also have a place in the treatment of the operable rectal cancer 
group. We are all familiar with the frequency of early recurrences due to 
incomplete removal in the socalled operable case. In an attempt to improve 
this factor we have employed preoperative interstitial irradiation seven to 14 
days prior to operation. The results in this advanced operable group warrant 
the continuation of this method as they have been much better than could be 
expected from surgery alone. The technic of preoperative therapy differs 
somewhat from that already described. Seeds from two to three millicuries 
are implanted into the outlying or infiltrating areas, the cancer cells serving 
as a holder for the radium. The total dosage delivered to these areas is in 
excess of that required for devitalization. In other words, an overdose is 
employed. The part of the tumor contained within the rectum proper need 
not be treated, as it is easily removed at the time of operation. The object 
in using radon in this manner is to devitalize only the outlying malignant 
cells, particularly those which may be left after a radical dissection. The 
short time between the application of radon and the operation does not permit 
the occurrence of any severe reaction even though massive dosage is employed. 
Moreover, the operation is not made any more difficult by preoperative 
irradiation unless an interval greater than a fortnight is allowed to elapse 
between procedures. 

It is difficult to say what the additional percentage of clinical cures is 
afforded by the combined use of radiation therapy and surgery. However, 
clinical observation leads us to believe that a number of our cases operated 
upon owe their present satisfactory condition to this combined form of 
therapy. 

There is a large field for postoperative radiation therapy in rectal cancer. 
It is fair to estimate that about one-half of the patients subjected to radical 
surgery die of cancer. Many deaths are associated with local recurrence. 
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If the local recurrence is accessible for interstitial irradiation and recognized 
early, a great deal of palliation, together with extension of life, can be provided 
these unfortunates. Gold seeds may be implanted at the time of operation 
if the surgeon considers that all malignant tissue has not been removed. If 
radon seeds are not available at this time they may be inserted during the 
convalescence as soon as the condition of the wound will permit. When the 
recurrence is discovered at a later date treatment should be given at once. 
Early recognition of a recurrence is almost as important as the early recognition 
of the primary lesion. 

The previously considered indications for the use of gold seeds have all 
been in advanced or borderline operable cases. Gold seeds may be employed 
under more favorable circumstances, namely, in purely operable cases. By 
operable is meant a movable tumor of medium size in which the disease appears 
limited to the submucous and muscular coats without further involvement than 
the adjacent lymphatic nodes. 

Operable cases for radiation therapy should be carefully selected. All 
operable cases should not be treated by this method. Tumors selected for this 
form of therapy must be so situated that seeds ma}^ be distributed accui'ately 
throughout the mass. In most instances they are located in the lower or mid 
rectum below the reflexion of the peritoneum. The general condition of the 
patient is such as to withstand a moderate radium reaction. The strain of such 
reaction is much less than that following radical surgery ; therefore this may 
be the method of choice for operable tumors in patients unable to withstand a 
suitable operation. The majority of operable cases that have been treated by 
gold seeds have been in patients in rather poor physical condition, or in those 
who absolutely refused any form of surgery. Our results have led us to 
believe that the method may be extended to include a larger selected group. 
It is very gratifying when one is able to obtain a clinical cure of long standing 
and have the patient retain a normal and practically normal functioning terminal 
intestinal tract. Strong possibilities of clinical cures of operable tumors in 
good surgical risks should not be overlooked in our enthusiasm to use radiation 
therapy. Unless the tumor lends itself well to this method surgery should be 
the method of choice. With the proper setting in a disease that is localized, 
one need not hesitate to use this method, for we are employing an agent which, 
if adequately placed throughout the tumor mass, is capable of destroying all 
the cancer cells. 

There is another type of case in which gold seeds are of great value ; this is 
the precancerous or very early cancerous lesion. There may be a difference 
of opinion as to the malignant nature of such tumors. One pathologist may 
report a nonmalignant polyp, while another will consider the lesion an adeno- 
carcinoma. Many of these early lesions are in elderly people in whom radical 
surgical procedure cannot be lightly considered. It has been our practice in 
recent years to remove these polyps or tumors with an electric snare and submit 
the whole removed mass for histologic study. The report of malignancy at 
the base places the lesion in a dangerous category. If there is any induration 
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of the mucosa after removal, this area is irradiated with gold seeds. The 
localization and the small area involved lends itself well to adequate interstitial 
irradiation by this method alone. 

It is difficult to summarize the results from gold filtered radon seeds, as 
in most instances this form of therapy has been combined with external 
irradiation. A review of our active files shows 24 patients who were treated 
prior to 1933 to be clinically free of rectal cancer. In order to give a cross- 
section of our results, patients treated between 1926 and 1930, inclusive, have 
been reviewed. During this five-year period we were able to follow 238 patients 
treated by radiation therapy or radiation therapy and colostomy. Two 
hundred and thirteen of this number were advanced and suitable for only a 
moderate or minimal degree of palliation. Eighteen or about 8.5 per cent did 
not appear to be benefited by treatment. Forty or about 19 per cent received 
minimal palliation. A much greater degree of palliation was provided to the 
remaining 155 patients. The length of life in this advanced group was as 
follows: 183 lived over six months; 112 over 12 months; 65 over 18 months; 
20 over 30 months; nine over three years; and one for four and two-third 
years. During this period there were 25 cases selected for heavy radiation 
therapy, the object being a clinical cure or a high degree of palliation. 
Fifteen of this number were considered operable, and ten inoperable. An 
artificial anus was constructed in 12 instances, while 13 patients were treated 
without any form of surgery. Thirteen of the 25 patients are now alive and 
clinically free of local disease. Of the 12 patients dead, three died of inter- 
current conditions; and one from unknown causes. Of those dying unmis- 
takably of their disease, one lived for 15 months; one for two years; three 
for three years ; two for four and one-half years ; and one for over five years. 
The results in this latter group compare favorably with those obtained from 
radical surgery alone. However, ten of these patients were considered 
inoperable, and many of the others were poor operative risks. 


EXTERNAL IRRADIATION IN RECTAL CANCER 

James J. Duffy, M.D. 

New York, N. Y. 

External irradiation is an important procedure in the treatment of rectal 
carcinoma. This applies to all cases, and in all stages, although in a varying 
degree, according to the type of lesion, and also according to the other 
procedures to be followed in the care of the disease. Carcinoma of the rectum 
is rarely treated at this hospital by surgery alone, and is seldom subjected to 
external irradiation only, except for palliation in advanced stages. The com- 
bination of irradiation and surgery is usually required for the proper care of 
these patients. This discussion will be limited to external irradiation, simply 
mentioning the other procedures with which it may be combined. 

External irradiation is used in the treatment of carcinoma of the rectum 
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in one of the following methods: (i) as an adjunct to surgery; (2) as a 
major procedure, surgery playing the minor part ; (3) as the only procedure to 
be followed. 

Surgery and External Irradiation . — In the operable cases external irradia- 
tion is usually the first step in the treatment, the exception being in that type 
of case which is in need of immediate colostomy. The reasons for irradiation 
preliminary to surgery are several. It is often our experience that even an 
operable case shows considerable toxicity with a consequent poor general 
condition of the patient. The external irradiation effects a general improvement 
and a sense of well being, as is manifested by increased appetite, gain in weight, 
and improved appearance. This type of therapy also causes a diminution of 
the infection, in the frequency of bowel movement, amount of mucus, and 
invariably arrests bleeding. These benefits also add to the general improvement 
of the patient. In no other type of neoplastic disease is there so prompt and 
decided improvement in the health of the patient. This improvement is often 
noted by the patient within a few days after the beginning of treatment. 
Another and important effect of this type of treatment is a decrease in the 
size of the tumor, which should make the surgery less difficult. This diminution 
in the size of the tumor occurs after the subsidence of the symptoms. 

The tumor is exposed to irradiation through six to seven portals on the 
usual high voltage therapy unit, using 200 K.V., Yi Mm. cu. filtration at 70 cm. 
T.S.D. The six portal cycle consists of two anterior, two posterior and two 
lateral portals. The seventh portal is a perineal field when the tumor is in the 
lower rectum or anal region. The dose is usually 700 to 800 r. over each 
portal, or 500 r. with repetition. The dose is so calibrated that there will be no 
severe skin damage to delay the operation which is done two or three weeks 
following the last exposure to roentgen ray. 

External Irradiation and Surgery . — In the inoperable group, surgery is 
indicated in obstructive lesions, the care of the tumor itself being delegated to 
external irradiation. This inoperable group may not be necessarily unfavorable. 
Because of the radiosensitivity of the tumor, it is possible to effect a complete 
regression by heavy external and interstitial irradiation. In a few instances 
in which the growth is rather extensive, but nevertheless localized to the pelvis, 
the greater dependence is put on the external irradiation following which the 
mass is excised as widely as possible, with implantation of radon in the residual 
tumor. The surgery here is of minor importance in the care of the lesion, 
the greatest dependence being put on the external irradiation, interstitial being 
used to complete the treatment. 

With the same roentgen ray factors as in the previous group, the tumor is 
exposed through six or seven portals, depending on the location of the tumor. 
In this group we employ the divided dose method, using successive ports, 
thereby subjecting the tumor to irradiation daily, but exposing the skin to 
irradiation only the sixth or seventh day. The skin over each area is thereby 
allowed to recuperate over a period of six or seven days, while the tumor 
itself is being irradiated each day. The dosage is 500 r. per day to successive 
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ports until a total of 1,500 r. or 2,000 r. is given over each port. If the patient 
is unable to withstand this treatment, 400 r. are given daily to successive ports 
until a total of 1,600 r. is given to each. In the former instance, 18 to 21 days 
are utilized in delivering the dosage, while in the latter 24 to 28 days are 
needed. 

This method of irradiation is especially applicable to those cases which 
are radiosensitive and offer a good prognosis. In nearly all instances it is 
necessary to implant the remaining mass with gold tubes of radon. In the 
more radiosensitive type of rectal carcinoma, the reduction of the mass is 
marked, and very little interstitial radon is required. This is a decided 
advantage, because this latter type of irradiation often produces a more or 
less severe systematic reaction, probably due to breakdown and infection of 
the tumor. Moreover, the pain following large doses of radon may be severe. 
Reduction of the size of the tumor permits a lesser dosage which is at the same 
time adequate. Expressing this in another way, as tumors are larger, we 
might say arithmetically, the interstitial dosage increases in almost geometric 
progression. It should be readily seen that this heavy external irradiation, with 
a marked reduction in the size of the tumor, offers a very decided advantage in 
the treatment of rectal cancer. 

External Irradiation Alone . — At this hospital most of the cases applying 
for treatment are beyond that stage at which a cure can be anticipated because 
of the extent of the disease. Before institution of treatment, an estimate is 
made of the amount of palliation to be attained. In the more hopeful cases, 
the pelvis is irradiated in a manner similar to that group in which the greatest 
dependence is put on external irradiation and the residual carcinoma is cared 
for by gold seeds. Most of these patients show a marked improvement in their 
general condition and are able to carry on their regular routine for an indefinite 
period of time. 

In the more advanced cases, the pelvis is irradiated with more intensive 
doses, thereby permitting a total amount of irradiation in lesser time and in 
fewer trips to the hospital. Practically all these patients show a marked general 
improvement in the general condition, though the degree of improvement 
depends on the sensitivity of the tumor, and also on the ability of the patient 
to withstand the treatment. It is readily understood that a debilitated patient, 
who must abbreviate his treatment time to conserve his strength which is taxed 
to the limit by frequent trips to the hospital, cannot be benefited to the same 
extent, as can the patient taking the full course of therapy. 

It cannot be shown by statistics the amount of palliation that these patients 
receive, but it is obvious to anyone observing them that the symptoms are 
relieved, health improved, and life prolonged. The local effect of this palliative 
therapy may be noted by the lessened infection, decrease in size of the ulcerated 
area, and occasionally a fixed tumor may be found to have become more or 
less movable. With the general improvement, further irradiation may be 
given up to skin tolerance. 

Since this is a discussion of external irradiation it might be of interest 
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to discuss briefly two of the very rare cases in which this type of irradiation 
caused the complete disappearance of the primary lesion. Quite obviously, 
these cases were of the very malignant type and therefore totally unsuitable 
for surgery. Even though the patients were not ultimately cured they received 
striking palliation. One man only 26 years old, with a bulky rectal tumor, 
received external roentgen ray to the anterior and posterior pelvis. The 
apparent complete regression lasted nearly four years, at which time there was 
reactivity of the disease, which was again controlled by radium through each 
lateral port of the pelvis. There was again some regression, hut the patient 
died shortly afterward of liver metastases. The second patient was first seen 
in 1927 with a tumor which was 3.5 cm. in diameter, which did not occlude the 
bowel, but was almost completely fixed to the surrounding tissue. It was 
situated 8 cm. from the anal margin. He received two cycles of roentgen ray 
about the pelvis by the single dose method followed by radium element pack 
anteriorly and posteriorly. This man has remained free of any local evidence 
of disease. A few months ago he developed pulmonary metastases. Although 
these are not brilliant results, they are at least palliative results that could 
hardly be expected by any other method of treatment. 

In this discussion roentgen radiation only has been mentioned as the method 
of external irradiation. This is so because this type of radiation is used in 
many clinics, whereas a pack with a sufficient quantity of radium for external 
irradiation is available in few institutions. It is my firm belief that I'adium is 
much more efficacious than roentgen ray for external irradiation ; there is more 
marked regression of the tumor, and this regression should be more lasting. 
This latter statement may not be susceptible of proof, but it is a clinical 
impression gained by many observations. 

The objection to external radium therapy is the time interval to deliver 
adequate dosage. In the operable cases, the operative procedure is too long 
delayed. In the group for palliative treatment, it is a great effort for a 
debilitated patient to make the required number of visits to the hospital. 
Hospitalization for the duration of the treatments is seldom possible. How- 
ever, those cases with a favorable prognosis, and also those suitable for good 
palliation, should be treated by external radium therapy. 
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ANAL ANATOMY WITH REFERENCE TO THE WHITE LINE 
OF HILTON AND THE PECTEN OF STROUD 

Robert I. Hiller, M.D, 

Milwaukek, Wis. 

In 1863, HiltoiP described a structure which hears his name as “A white 
line, which in the living subject any surgeon can recognize, shows the junc- 
tion of the skin and the mucous membrane. That white line corresponds 
exactly to the lineal interval between the external and internal sphincter 
muscle. It is an important landmark, exact and truthful, so that it can he 
relied upon.” 

In 1896, the anatomist Stroud"^ described a region which he found in the 
anus of several species of animals and in man post-mortem, and which he 
designated as the “pecten.” According to his description, the pecten is dis- 
tinguished by the following features : 

(1) It is hounded caudad (ectad) by the line of junction of the ectal and 
ental sphincters (Hilton’s white line) and cephalad by the linea 
dentata. 

(2) It has a smooth, even texture and a glossy, shining appearance. The 
color is intermediate between those of mucosa and skin. 

(3) It has few or no openings of sweat-glands. 

(4) It is moderately vascular. 

(5) It is covered by a stratified epithelium which is richly supplied with 
nerve endings. 

Miles® emphasized the significance of the pecten by describing the heavy 
deposit of fibrous tissue underlying it as the pathological result of -inflam- 
mation, “pectenosis.” In order to cure fissure-in-ano, it was necessary to 
cut this stenosing ring of fibrous tissue, or perform the operation of “pecte- 
notomy.” AbeP has recently reiterated the teachings of Miles. 

Anderson, 2 after studying sections taken through one side’ of the anal 
canal, has recently stated: “(i) Hilton’s line, as described by him, may be 
either the anorectal junction, or the pale ring in the anal canal, depending 
on interpretation. (2) Neither of these lines represents the depression 
between the external and internal sphincter muscles to any constant degree. 

(3) There is no constant relation between the anorectal junction and the 
underlying muscles.” 

From Martin’s® writings, the following has been extracted : “The ‘white 
line’ of Hilton, just below the anorectal line, representing the condensation 
of tissue between the two sphincters, is much less elastic than any other 
portion of the anal canal. Some of the fibres from the mid-portion of the 
levator ani muscles find their insertion at this point.” 

It appears from the above excerpts that a certain amount of confusion 
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exists in the minds of anatomists and proctologists as to the two structures, 
Hilton’s white line, and the pecten of Stroud. The cause of the confusion 
appears to be a lack of appreciation that Hilton’s white line is a structure 
found in the living, whereas the pecten has been described from fixed and 
post-mortem specimens. Reflection on the part of the reader will immediately 
convince him that it is impossible for one to duplicate at post-mortem or by 
section conditions as they exist in life, since death and anesthesia both cause 
relaxation of the sphincter muscles and distortion of their relationship to 
neighboring structures. 



Fig. I. — Sagittal section through perineum of a six months’ premature foetus Eosin, hematoxylin stain. 


A sagittal section through the entire perineal region (Fig. i) post- 
mortem, shows the anus gaping, and the external sphincter, which in life 
is found caudal to the internal sphincter, lying lateral to it. This distortion 
does not become evident unless the section embraces both sides of the anal 
canal. The section further depicts three distinct types of epithelium : i.e., the 
skin with its hair follicles and glands terminating where the uncornified 
epithelium begins, and the latter terminating at the anorectal or pectinate line 
where the mucous membrane begins. In the foetus, these lines of division 
are sharply demarcated, but in the adult the levels of the lines of division 
may be greatly warped by existing or previously existing pathology. The 
uncornified skin is firmly fixed by and to subjacent fibrous tissue which 
begins at the termination of the muscularis mucosae (Fig. 2 and Fig. 4) of 
the rectum and which is contributed toward largely by the fibrous termina- 
tions of the external longitudinal muscular coat of the bowel. The external 
longitudinal bowel terminations also penetrate the levator ani muscle, and 
some fibres pass between the various layers of the external anal sphincter 
to end in the cornified skin surrounding the anal opening. (Fig. 3.) Other 
fibres fix the internal anal sphincter by passing into it and through it in loops 
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and slings. The dense fibrous area beneath the uncornified epithelium of 
the anus surrounds the anus except at such points where the blood-vessels 
penetrate it to supply the sphincter region. This point was emphasized by 
the writer in a previous work. 

The contention of Miles that the fibrous tissue deposition beneath the 
uncornified epithelium of the anus is the result of inflammation seems difficult 
to comprehend when one sees in the accompanying illustrations quite a deposi- 
tion of fibrous tissue even before birth. One can readily appreciate, too, 
how at operation, if one were to cut the internal sphincter muscle, one might 
secure only bits of fibrous tissue for biopsy from the wound, since the spastic 



Fig. 2. — Section through one side of anal _ Fig. 3. — Section through one side of_ anal 

region in premature foetus showing dense deposi- region in a prernature foetus showing disposition of 
tion of fibrous tissue beneath uncornified epithelial the fibrous terminations of the external longitudinal 

layer beginning at the termination of the muscu- muscle coat of the bowel. Van Giesen stain, 

laris mucosae. Van Giesen stain. 

internal sphincter readily retracts when cut, leaving the abundance of fibrous 
tissue normally present readily available. On the other hand, in the narrowed 
ani of persons who have kept their stools liquid by the prolonged taking of 
saline cathartics, and in strictures due to other causes, there is undoubtedly 
a contracture accompanied by an increase in the fibrous tissue beneath the 
pecten. 

The white line of Hilton, seen when the anal orifice is retracted, is in 
reality the pecten. It is the region of the uncornified epithelium and is 
essentially poorly vascularized. When the anus is retracted against the pull 
of the internal sphincter muscle, one can imagine how the blood might be 
forced out of this area and the appearance of a white line be produced. This 
white line appears to lie between the two sphincters, because it cannot be 
drawn down beyond the external sphincter muscle. In the living, when both 
sphincter muscles are contracted, it probably does lie pretty well between 
the two muscles, but when relaxed, as shown in the accompanying illustra- 
tions, the area ascends farther into the anal canal. 

This region is of great significance clinically because it marks the divide 
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over which prolapsing masses of anal or rectal mucosa fall through the 
sphincter region. Immediately above this line lies the annulus hsemorrhoidalis 
where internal haemorrhoids develop and caudal to the line is the site where 
external haemorrhoids develop. The anorectal line may be carried out of 
position as may the line of junction of cornified and uncornified skin by 
pathological processes, but the pecten of Stroud or the white line of Hilton 
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Mucous Membrane 


Muscularis -Mucosa 


Uncornified Epithelii 
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f 
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Fig. 4 . — Drawing from a section of the anus showing the disposition of the fibrous terminations of 
the external longitudinal muscle coat of the bowel. 


is a true landmark. The only point upon which Hilton was inaccurate was 
in his description of his line as the junction of the skin and mucous 
membrane. 


SUMMARY 

In the living, the white line of Hilton is a definite anatomical landmark. 
Post-mortem anatomical relationship of anal structures differs from that 
found in the living because of relaxation of the sphincter muscles. The 
heavy area of fibrous tissue deposition beneath the uncornified epithelium 
of the anus begins at the termination of the muscularis mucosae and receives 
contributions from the fibrous terminations of the external longitudinal 
muscle coat of the bowel and probably also from the levator ani muscles. 
The white line of Hilton and the pecten of Stroud are probably identical. 
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FRACTURE OF THE ANTERIOR INFERIOR SPINE OF THE ILEUM 

sprinter’s fracture 
J. Roswell Gallagher, M.D. 

POTTSTOWN, Pa. 

The widespread development of athletics makes it desirable that certain 
injuries which occasionally occur in athletic activities be more generally 
known. In preparatory school boys such injuries are particularly likely to 
occur because of the non-union of various epiphyses in the age group to which 
they belong. Fracture of the anterior spines of the ileum would appear to 
be a very uncommon condition if one were to judge either by the scant men- 
tion it receives in the few text-books on fractures in which it is mentioned 
or by the scarcity of reports in the literature; there have been very few 
cases of this disorder reported in this country. The two cases reported here, 
however, occurred in a small community within seven months time. 

Forty-eight cases of fracture of either the superior or inferior anterior 
iliac spine have been reported; Carp^ in 1924 collected twenty-one cases; in 
1933 Christopher- collected twenty-four more and recently Rothbart® has 
reported three more cases. The majority of these injuries occurred during 
rapid running (hence the term “sprinter’s fracture”), but others have de- 
veloped following kicking, turning backward while running, jumping, or 
slipping. Practically all the cases occurred in males from fifteen to twenty- 
three years of age, the latter being the age at which these epiphyses unite. 
The anterior-superior spine is more frequently fractured than the inferior; 
however, in the two cases reported here and in those of Pezcoller,® Rothbart® 
and Corlette,® the anterior inferior spine was involved. 

Christopher^ believes that one factor in producing this condition may be 
the tension exerted by inelastic muscles at the point of their attachment, and 
he advises that runners be well warmed up before participating in sprints. 

The fracture of one of the anterior iliac spines will be suggested by 
sudden pain at the hip occurring during such an activity as running, with 
a subsequent development of pain in the inguinal region, pain and difficulty on 
attempting to flex the thigh, and pain over the affected spine. Symptoms of 
a mild vasomotor disturbance such as syncope or vomiting may occur. In the 
presence of fracture of the anterior superior spine the fragment may be 
found to be movable under the examining finger. 

Case I. — P. E., a sixteen-year-old schoolboy, was entered in a 220-yard dash 
May 4, 1933. Previous to that day he had never experienced any difficulty in running. 
He was well warmed up before the race and had run about 150 yards when he suddenly 
experienced sharp pain at his right hip, stumbled, and faltered to the finish. He then 
limped off the track, dropped onto the grass, vomited, and was unable to arise. On 
examination at the hospital, there was tenderness on palpation at the right groin and 
the patient was unable to flex his thigh. Roentgen examination showed a separation 
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of the anterior inferior spine of the right ileum (Fig. i). The patient was put to 
bed with his knee flexed for six weeks, and was then allowed up and about on crutches 
for two weeks. At the end of another six weeks the function of that leg was perfectly 
normal. 

Case II. — D. H., a seventeen-year-old schoolboy, had occasionally noticed pain at his 



Fig. I. — Roentgenogram taken of Case I di- Fic. 2 . — Roentgenogram taken of Case II dircctly 
rectly after his injury. after his injury. 


right hip during the autumn track practice periods, but had always stopped running at 
the onset of pain and obtained relief within a few minutes. November 30, following 
an adequate warming-up period, he participated in a relay race. The start in this 
race was from the conventional upright position, with trunk rotated and right leg 
posterior. About fifty yards after starting 
he felt e.xtreme pain at the right hip which 
hampered his stride greatly, but he was able 
to finish the race. At the finish he was 
obviously in great discomfort, and felt very 
faint. On examination there was exquisite 
tenderness at the right groin ; the anterior 
superior spine was not tender or movable; 
the patient was unable to flc.x the thigh. A 
roentgenogram (Fig. 2) showed a fracture 
of the anterior inferior spine of the right 
ileum. The patient was put to bed with the 
knee fle.xcd, and two days later a plaster 
spica was applied. The case was removed 
after four weeks and crutches were used for 
the next two weeks. Special exercises were 
given which rapidly overcame the atrophy _ 

01 the thigh muscles. An X-ray examina- weeks after his injury occurred. Tlie formation 
tion (Fig. 3) January 12. 1934, showed 

extensive callus formation, and within ten weeks following the injury the function of the 
leg was again apparently perfecth- normal. 

Commcnl . — Two cases of fractui'e of the anterior inferior spine of the 
ileum are reported. Both of the.se injuries occurred during foot races and 
in both instances the boys were well wanned up before the start of the race. 
The symptoms and signs were very similar in these two cases: pain at the 
right groin, inability to hex the thigh and mild vasomotor disturbance. The 
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roentgenograms, which are reproduced, show the separation of the anterior 
inferior spine. It has been suggested that a cold muscle may be responsible 
for the extra strain at the epiphysis and may cause a fracture, but although 
that is no doubt occasionally an etiologic factor, the injury occurred in these 
two cases in well warmed muscles. The frequency with which this type of 
injury has occurred in runners suggests that one factor may be the over- 
development of the muscles attached to the epiphysis, which before its com- 
plete union is incapable of withstanding the strain put upon it, Eliason'* 
believes that this fracture is frequently caused by a sudden forcible contrac- 
tion of the rectus femoris muscle, such as occurs in sprinters at the start of 
a race. It may be significant that in a case reported by Chidstopher^ and in 
Case II of this report, mention is made of the fact that for some weeks prior 
to their accident both boys had noted pain in the region at which the frac- 
ture subsequently occurred ; the question might be raised as to whether a 
mild epiphysitis may have been present for some time prior to the accident 
and played a part in the subsequent fracture. 

The histories of those two injuries suggests that many a “pulled tendon” 
occurring under similar circumstances in boys in this age group may be, in 
reality, an avulsion at an epiphysis. At any event, roentgenograms in such 
instances would be of interest. The principle of treatment employed is the 
relaxation of the flexors of the thigh for a period sufficiently long to allow 
union and healing of the separated epiphysis; this is best achieved by the 
maintenance of the knee in a position of ninety degree flexion by the proper 
adjustment of a Gatch bed or by pillows, methods which will prove more 
satisfactory than treatment in a plaster case. 

Summary. — (i) Two cases of fracture of anterior inferior spine of the 
ileum together with the signs and symptoms of this disorder are reported. 

(2) The suggestion is made that this type of fracture is not as uncommon 
as the scarcity of reports would indicate. 

(3) A few of the factors having an etiologic relationship to this disorder 
are mentioned. 

(4) The desirability of using the roentgenogram in similar cases, rather 
than assuming that the injury in only a “pulled tendon,” is suggested. 
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MANAGEMENT OF DEPRESSED FRACTURES OF THE SKULL 

AND OLD SKULL DEFECTS 

Elisha S. Gurdjian, M.D. 

Detroit, Mich. 

Cranial injuries are frequent in these days of high speed and reckless 
driving. It is true that the extent of as.sociated brain damage is the most 
important criterion in the prognosis of a given case of head injury. Plowever, 
in not a small number, the deformities and defects in portions of the cranium 
not covered with hair constitute an imjiortant problem. A surgeon should 
always be cognizant of the influence of such deformities on the personality of 
the individual and his mental state, for in some they can easily cause mental 
problems of serious import. A discussion of the management of old skull 
defects is not complete without a consideration of the proper management of 
depressed fractures of the skull, for the latter are practically always the 
forerunners of skull defects. If depressed fractures are treated with careful 
planning before operation, plastic repair at a later date would not be necessary 
in the majority. Therefore, in this paper a critical discussion of the operative 
treatment of acute depressed fractures of the skull will precede the 
consideration of the management of old defects. 

MANAGEMENT OF ACUTE DEPRESSIONS 

In the management of an acute case of simple or compound depressed 
fracture we should not only think of the treatment necessary to save the 
patient’s life but we should also be conscious of the necessity to hold to a 
minimum the resultant defects and deformities in portions of the cranium, 
which would alter the appearance of the individual. It is not the contention 
to have necessary and careful work suffer at the expense of final good 
appearance. It is true that in some cases it is perfectly proper to treat the 
patient without regard to resultant change in physiognomy. However, there 
are sufficient number of cases which can be treated in the acute stage in a way 
to insure not only a good esthetic result but also to obviate later operative 
work to improve the patient's appearance. 

In a series previously reported,” about 40 per cent of the simple and 
compound depressed fractures occurred in the anterior third of the skull. 
These ranged from very severe fractures destroying the frontal sinuses or the 
superior orbital rim or both to those of the puncture variety where only a piece 
of bone one inch or less in diameter was depressed. From the standpoint of 
clinical manifestations the cases ranged from practically moribund to asympto- 
matic types. 

In the management of acute cases of depression four general plans of 
attack are at our disposal. These have been described repeatedly in various 
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Fig 1 — Case of compound depressed skull fracture, left frontal region Through a horseshoe in 
cisinn the area of deores'ion ^\as exposed A large trephine remoied a button of bone including a 
portion of normal skull The remainder of the depression was then elevated and after readjusting the 
depressed portion of the removed button of bone the latter was replaced The photographs show a 
normal contour of the forehead This_ depression was about two inches in diameter and extended well 
into the forehead. A marked deformity W'oitld have ensued if the area of depression had merely been 
rongeured away. 



Fig. 2. — Case of compound depression of the right forehead. The area of depression was Jess 
than two inches in diameter. The entire area was trephined and following readjustment of the de- 
pression in the button of bone, the latter was replaced Here again a bad deformity would have 
ensued if the depression had merely been rongeured away. ITie photographs show the final result. 
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contributions but I feel that it is worth while to give them a critical 
consideration. 

First, Removal of tJie Area of Depression.— Uniovtnnately, this is the 
most common method used. The area of depression is rongeured away without 
any consideration given to subsequent deformities and defects in the skull. In 
the portion of the skull covered with hair such procedure is not of serious 
consequence but in the forehead region such destruction of contour will 
necessitate a further operative procedure for esthetic purposes or will leave 



Fig 3 — Demonstrating the method of obtaining the tiansplant from the outer 
table of the skull After freshening the bolder of the defect with the same trephine, a 
good fitting IS obtained when the tiansplant is placed in the area of the defect This 
method can be used in cases with small defects In the fresh case, if the bone in 
the region of the depression is missing or contaminated beyond use such a repaii mar 
be obtained immediately, particulaily when the patient is asymptomatic oi lelatirely so 

the patient with a permanent disfiguring defect. A certain amount of fore- 
thought and careful planning before operation can in many instances obviate 
this possibility. 

Second, Elevation of Depression by Means of a Bone Elevator Passed 
under the Area of Depression Through a Small Opening to One Side of the 
Defect. — The method of approach has its best application in children. The 
so-called “derby hat” type of depression can be thus treated with excellent 
results. However, in the adult the inner table of the skull is so often shattered 
and depressed without an associated depression of the outer table of equal 
severity, that working blindly through a small opening one can easily cause 
damage to the dura, diploic bleeding and at times elevation of the outer table 
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with little or no elevation of portions of the inner table. Furthermore, this 
method does not allow the operator to inspect the dura. I use this method in 
children and also in some adults after careful examination of the radiographs. 
It is inferior to the next method of approach. 

Third, Mass Removal of the Area of Depression Including a Strip of 
No7'mal Bone Surrounding It. After Readjusting the Depression Replacement 
of Bone Flap. — This method is the most satisfactory for it enables the operator 
to get a good esthetic result, it allows inspection of the dura and if necessary 
incision of the latter and inspection of intradural contents. Two methods 
for mass removal are: First, osteoplastic flap method, namely, making several 
openings in the skull surrounding the area of depression and sawing off the 
intervening skull with a Gigli saw. Second, the trephine method, namely, 
using a trephine one and one-half to two inches in diameter and removing the 
entire area of depression. If the depression is larger than the circumference 
of the trephine used, as may frequently be the case, the button of bone removed 
should include a portion of normal skull. This is followed by careful elevation 
of the remainder of the depression and replacement of the button of bone. 
I prefer the trephine method as it causes less shock, less bleeding and takes 
much less time (Figs, i and 2). 

Fourth, If the Area of Depression Is Beyond Repair or if Pieces of Bone 
Have to Be Discarded Because of Contamination, the Defect May Be Treated 
by Transplant from the Outer Layer of the Skull. — The transplantation of 
bone becomes very simple if the size of the defect is within the limits of the 
circumference of the trephine used. In some cases because of the patient’s 
condition one may not be able to treat the defect in the first operation, if so in 
the absence of infection plastic repair may be obtained within a few weeks. 
In cases with little or no clinical evidence of associated brain damage plastic 
repair at the first operation is not rash surgery (Fig. 3). 

It is true that in some cases it is impossible to do all one desires, for 
instance, in compound depressions involving the frontal sinus region and the 
roof of the orbit it is important primarily to fight infection. Therefore, in 
such cases all foreign particles and pieces of contaminated free bone are 
removed. If there is a laceration of the dura, the latter is well exposed and 
repaired if possible. It is usually necessary to pack the wound. After such 
operative procedure extensive defects in the forehead are not uncommon. 
In such cases further work to repair the defect is necessary. 

In this clinic it is the policy not to disturb slight simple depressions with no 
symptoms. Particularly is this true in the forehead area and the region of 
the frontal sinuses. Of course compound fractures depressed or otherwise 
are carefully debrided and cleansed in the usual manner. The work of 
Naflfziger and Glaser^^ on experimental depressions is interesting and certainly 
is frequently proven to be correct on clinical grounds. They state that brain 
injury obtains at the time of the blow and that the presence of a slight depres- 
sion per se is not productive of brain dysfunction. This is certainly true in 
the majority of cases and speaks favorably for conservative treatment in the 
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Fig. 4. — Demonstrating the gradual disappearanee of autopsy skull hone used for transplantation 
purposes. In (A) there is beginning decalcification three months after repair. In (B) there is more 
evident decalcification nine months after repair. In (C) there is practically complete disappearance 
of the transplant 15 months after repair. There was no infection or sequestration in this case. 





Fig. 6.— Showing repair of a midfrontal defect with autogenous osteoperiosteal transplant. The 
anteroposterior and lateral views of the patient before operation show a disfiguring defect. The antero- 
posterior and lateral views of this patient after operation were obtained 14 months after repair. This 
patient’s defect was caused by compound fracture of the skull involving both frontal _ sinuses and 
exposing both frontal lobes. - r 
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case of slight depressions. In a previous paper it has been shown that simple 
slight depressions and simple fractures in the region of the frontal sinus do 
well with conservative treatment. Where there is spinal fluid rhinorrhea 
associated with fractures in the frontal sinus region it is good surgery after 
careful examination of the radiograms to expose the tear in the dura and 
repair it if possible, or pack it against the brain as suggested by Peet.^^ 

MANAGEMENT OF OLD DEFECTS OF THE SKULL 

The indications for repair of old defects of the skull are first, better 
esthetic results and second, alleviation of symptoms of headache and dizziness 
in cases with large defects. The various authors consulted also list traumatic 
epilepsy as one of the conditions cured by repair of old defects, although I 
doubt the efficacy of this mode of treatment, for permanent cure, in convulsive 
sequelae of head injury. A great deal of work on repair of old defects has 
been reported in the past thirty years but the greatest advance has been made 
with the large amount of material during the Great War and since that time. 

Various transplants have been used. Inanimate objects, such as, silver 
plate, aluminum plate, vulcanite, etc., have been used ( Mitchell, Elsberg^). 
Heterogeneous transplants have been advocated by using flat bones from sheep, 
oxen, birds, etc. (Babcock,^ Pankratiev^^). The use of bones from human 
autopsy material has been advanced by several investigators (Westerman, 
Pankratiev). Transplants from the body of the same individual have been 
obtained from tibia, rib, scapula, iliac bone and outer plate of the skull 
(Breniger,^ Rhodes,^® McWilliams,® Jones,'’’ Primrose, Bagley®). Auto- 
genous osteoperiosteal transplants from the outer plate of the skull were 
advocated as early as 1905 by Keen.® Since then a great deal has been learned 
about this method of approach (Frazier,® Primose, Reed,^® PeeP®). I feel 
that of various material used, autogenous osteoperiosteal transplants work 
best. In the present material I employed osteoperiosteal transplants in eight 
cases, dead boiled skull from human autopsy material in two cases, and rib in 
one case. Dead bone (Fig. 4) and rib transplants disappeared within 18 
months after application. The osteoperiosteal transplant from patient’s own 
skull, however, seemed to carry on and in four cases there is evident bony 
union as evidenced by radiography. 

Briefly, the operative technic is as follows (Fig. 8). Through an appro- 
priate incision the defect is fully exposed. The contour is freshened by 
rongeuring away a thin strip of bone. The periosteal lining along the defect 
is carefully saved. Either through extension of the same incision — or, if not 
practical, through a separate horseshoe flap — a portion of the skull is exposed, 
preferably the parietal bone near the midline. Care is taken not to disturb the 
pericranium when the bone is exposed. The outline of the defect is placed on 
the exposed bone, the periosteum is incised along the outline or about a centi- 
meter beyond it. The periosteum is then puckered toward the center of the 
bone to be removed. With a rotary saw the bone is cut down to the diploe 
along the outline of the transplant needed. With a sharp chisel the transplant 
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is then removed, consisting of the outer table only. The inner plate bleeding 
may be stopped with bone wax. The transplant is then placed in the defect 
after any necessary adjustments are made for better fitting. The periosteum 
of the transplant is then sutured to the periosteum along the defect. 

If the defect is sufficiently small a trephine of the proper size may be 
used, both to freshen the inner margin of the defect and to obtain the transplant 
from the outer table of the skull. I use the free graft although for defects 
in portions of the skull covered with hair the flap graft may be used with 
advantage. The latter may be found to be more successful than the free 
graft. In the region of the forehead, the flap method cannot be used advan- 
tageously because the bone is usually thinner in this region and there is less 
likelihood for a smooth clean result from the esthetic standpoint. 

The fate of transplants from the outer table of the skull can be followed 
fairly accurately with radiograms (Figs. 5, 6, and 7). It is my impression 
that in the successful case the transplant remains viable throughout, obtaining 
its nourishment from the surrounding vascular tissue. This impression is 
based on both radiographic findings and reopening of some of the cases for 
further plastic repair. In the latter the transplanted bone was found to bleed 
as one would expect it in a living bone. That the transplant behaves like 
a host for osteogenesis such as described for long bones does not seem to be 
the case in transplants of the skull. 

SUMMARY AND CONCLUSIONS 

Careful planning before operation in cases of acute depressed fracture may 
frequently solve the problem of allowing the minimum postoperative deformity. 
As has been brought out in the text, mass removal of the area of depression 
and replacement of the flap following readjustment of the depressed pieces 
gives excellent esthetic results. Such a procedure is particularly commendable 
when the patient is asymptomatic or shows few clinical evidences of brain 
injury. In such a case the debatable question of decompression does not 
arise. ’ ’ 

In old defects and in-those acute cases which cannot be treated without caus- 
ing deformities of the skull, autogenous osteoperiosteal transplants obtained 
from the outer table of the patient’s own skull give excellent results. It is true 
that occasionally spontaneous osteogenesis does obtain even in extensive defects 
of the skull. Particularly is this true in children ; in adults it is rather unusual. 
However, if siiontaneous osteogenesis does take place, the usual convex 
contour of the skull is lost and in portions not covered with hair such spon- 
taneous repair of the skull is as disfiguring as no repair at all. It is, therefore, 
perfectl}'^ proper to repair such cases as soon as possible and not lose time 
waiting for spontaneous repair to occur. 
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FRACTURES OF THE BODIES OF THE VERTEBRAE * 
Kellogg Speed, M.D. 

Chicago, III. 

A CONSIDERATION of fractui'cs of the bodies of the vertebrae must include 
their anatomic structure, blood supply and development. Investigations on 
these subjects have been going on from various angles. Probably the most 
authoritative work has been Schmorl’s/^ country Eben Carey, 

W. A. Evans,® A. G. Davis, ^ John Dunlop,® George Wagner and E. P. 
Pendergrass,^^ with R. W. Jones,® Bohler® and others in Europe, have 
simplified and rationalized treatment. 

The blood supply and development of the vertebral bodies has been 
restudied both anatomically and roentgenologically by several investigators 
until it has become possible to recognize the so called epiphyseal plates on the 
transverse surfaces with their small notches in the anterior border of the 
body and the site of entrance of arteries and exit of veins near the center. 
The large venous sinusoids occupying more than a quarter of the volume of 
the corpus have also come to recognition in the roentgenogram and in clinical 
consideration. 

Along with this information much has been learned about the intervertebral 
disks, their elasticity, structure, variation and changed appearance after various 
traumata or congenital misplacements. They are known to represent one- 
sixth to one-fifth of the length of the spinal column and their self-contained 
character without definite blood supply and their relatively perfect incom- 
pressibility, if unruptured, have assisted in the study of the mechanism of 
fractures of the body. 

Daily study of roentgenograms of the spine in two axes brings out 
differences in details of the primary bone displacement in fracture and its effect 
on prognosis and treatment. The finely meshed cancellous bone of the 
vertebral body, weakened by unclosed epiphyses and venous sinusoids in 
adolescence and affected in later life by senile changes found in all bones of 
similar structure, is subject to injury by both direct and indirect violence, the 
latter most often. 

A survey of the mechanics of compression fracture of the corpus conse- 
quently exposes the sevei'al elements that enter into the injury. These are : 

(i) The arrangement and anatomy of the trabecular scaffolding of the 
bodies. 

(a) The circulation to and situation of the venous sinusoids in the 
vertebral body. 

(3) The direction of the lines of force of trauma from direct compression 
in the long axis and those of pure flexion and compression flexion combined 
with their effect on the corpus vertebrae. 

* Read before the Western Surgical Association, St. Louis, Mo., December 8, 1934. 
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(4) The leverage action induced by flexion of the whole trunk forward 
aided by the architecture of the posterior articulating pedicles and facets 
attached to the arches and bodies, the rigidity and tensile power of the 
posterior and interspinous ligaments and the almost uniform tendency of the 
human body to fall in a position of flexion forward or laterally forward. 

The middle portion of the corpus support weakened by venous sinusoids, 
and the late ossification of the middle of the body anteriorly where vessels 
enter, may be determining factors coupled with those given which cause the 
breaking off of a wedge-shaped piece from the upper anterior edge of the 
body caught in flexion pressure, or cause squashing compression of the whole 
body submitted to the more or less equal hydrostatic pressure of the inter- 
vertebral disks in pure compression applied in the long axis. 

The main mechanism of fracture of the corpus vertebrae is undoubtedly 
compression. The rarer instances of injury from direct violence or fractures 
of the accessory portions of the vertebrae require less consideration. Com- 
pression sufficient to cause fracture must be applied directly in the long axis 
of the spine, aided by the incompressible intervertebral disks, and it is often 
complicated by flexion, generally forward, rarely lateral or hyperextension. 
Compression conveys force to those vertebrae which are located near the 
apices of the normal anatomic curves of the spinal column, especially from 
the dorsal tenth to lumbar fourth inclusive, which are less well supported 
by the ribs and contiguous structures resulting in crushing of the cancellous 
bone of the body and retention of an intact intervertebral disk. If no flexion 
accompanies compression, then the body is crushed and lessened in height 
quite uniformly, the posterior border in lateral view being reduced equally 
with the anterior border. The corpus tends to broaden laterally as does a 
crushed calcaneus and it may be separated into two or more fragments, one 
of which may push back into the canal to compress the cord, while the other 
may be displaced forward as far as it can go under the restraint of the 
anterior spinal ligament. There is no breaking off of triangular fragments at 
the border. If flexion forward and compression act together, there is broken 
off from the the anterior superior border of the corpus a wedge-shaped piece 
varying from a pea-size to nearly the whole anterior portion of the body, the 
plane of separation extending diagonally down and forward. The main 
portion of the body, especially the posterior, retains its height or diameter 
and the spinal canal is protected by the intact posterior longitudinal ligament 
while the anterior height is diminished with accompanying displacement 
forward of the whole spinal segment above, and resulting gibbus formation 
behind from the separated spinous processes after the interspinal ligaments 
are stretched or torn. 

When compression is accompanied by lateral flexion the amount of com- 
minution may be increased, one side of the body is crushed down more than 
the opposite side and displacement laterally into subluxation may be found. 
The body breaks into fragments easily through its weaker center, the seat 
of venous sinusoids. Other adjacent bodies may suffer similarly. One side 
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of the corpus of the vertebra may be found in the roentgenogram compressed 
and lessened in height when compared to the opposite side. The first roent- 
genologic study must compare the bodies immediately adjacent above and 
below the injured segment to seaixh for breaking down of the bone along 
either superior or inferior border with early increased density, suggesting 
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MECHANISM AND RESULT OF FRACTURES OP THE CORPUS VERTEBRAE 
Adapted from Roentgenologic Tracings 

Fig. I. — Pure compression fracture from violence received in long axis of spine without fle.xion. 
On lateral view the crushed corpus is narrowed quite uniformly compared to its neighbors; the posterior 
height is lessened yet equal to the anterior; the intervertebral spaces remain equal. The density of the 
bone may be increased from the intermeshing of cancellous tissue and the normal longitudinal axis 
of the spine may not be disturbed at all. 

Fig. 2. — Flexion fracture with minor degree of compression. The anterior superior edge of the 
corpus is broken off; the fragment is displaced slightly forward; the posterior height of the corpus is 
normal and the intervertebral spaces usually remain equal to those adjacent. The main portion of the 
body does not change bone density. The superincumbent portion of the spine is flexed fonvard to a 
varying degree and there is a corresponding amount of gibbus formation at the fracture level. 
The arrows indicate diagrammatically the main lines of the force causing fracture. This is the 
common type. 

Fig. 3- — Less common type with break through the weak center portion or fragmentation of the 
corpus and displacement of fragments. There may be a typical lessening of height of the body, 
fracture of the facets and pedicles and more evidence of cord pressure. Some instances viewed in 
the anteroposterior plane show lateral axis deviation of the superincumbent portion and the corpus 
may be correspondingly lowered in height on one side compared to the other. 

Obv'iously, Types i and 3 require more care, greater traction and a longer freedom from weight 
bearing to restore the volume and integrity of the corpus vertebrae. Type 2 as a rule offers a better 
prognosis and a much shorter convalescence. 
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impaction of the cancellous tissue into itself. Later bone density changes 
indicate aseptic necrosis or if accompanied by new bone formation may 
require two to four months for demonstration in the film and depend on the 
amount of blood extravasation at time of injury, the period of immobilization 
used in treatment, and the secondary postural changes in the spine. The 
intervertebral disk may be ruptured and the nucleus pulposus evacuated. 

The recognition of the retaining value of the anterior and posterior spinal 
ligament, of the intact pedicles and facets which afford leverage power during 
extension of the spine, induced Davis'* to treat his patients by hyperextension 
in a prone position, hanging them up by their feet. This position pulled back 
into place the displaced fragments of the body, especially those caused by 
hyperflexion of the spine. Dunlop''’ used manual extension on all four limbs 
under anesthesia, accompanied by sudden forced hyperextension on a blanket 
or sheet, obtaining a maximal reduction in one quick action. Later special beds, 
such as Rogers** devised, were employed while the patient lay supine, to 
hyperextend the spine and by the felicitous action of its own ligaments and 
intact articular connections obtain reduction, with overcoming of the gibbus 
and angulation at the fracture site. Five years ago R. W. Jones*’ in Liverpool 
advised an easy correction without any anesthesia by letting the patient hang 
between two tables, one higher, supporting the head by resting on the crossed 
arms, while the legs up to the groin lay flatly on a table at a lower level. 
The Aveight of the midportion of the body brought sure and complete 
extension of the spine with reduction of displacement. 

All these types of reduction by means of hyperextension with any 
required lateral flexion may be followed by plaster-of-Paris dressings much 
like that advocated by Bolder,^ an encircling torso jacket resting on the hips, 
extending in front to the xiphoid notch and behind to the level of the inferior 
angle of the scapula, with a cut-away area for al)dominal distension after 
eating. Many surgeons prefer to keep their patients supine on a plaster bed 
for six or more weeks in the position of hyperextension, to ensure which the 
plaster bed may be extended to the popliteal space under the thighs and half 
around the head above. Others have permitted immediate ambulation in the 
short torso plaster with the spine hyperextended. Operations on recent 
fracture to stabilize the spine by an implaced bone graft or a Hibbs operation 
have practically passed into disuse. 

It will require the assembling of a large series of fractures of the bodies 
of the vertebrae treated by prolonged recumbency or by immediate ambulation 
after reduction by means of hyperextension to determine which method 
should be employed as routine. Series of roentgenograms over several years 
after reduction must be made to determine the final health and outline height 
as well as the structure of the compressed bodies. Clinically the amount of 
persisting pain must be gauged in this determination, always considering the 
original amount and character of the compression and displacement of bone. 
Discussion of Kummell's disease has purposely been avoided here. For over 
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20 years I have maintained that it resulted from mild and roentgenolog- 
ically unrecognized compression fracture, permitted to go untreated. 

After perusal of the many articles on this subject and an effort to analyze 
my own cases, it is my opinion that a few points in treatment require stressing. 
Each fracture of vertebral body should be studied roentgenologically before 
reduction to determine whether it was caused by pure compression in the long 
axis — with a squashed body easy to demonstrate early in the roentgenogram — 
or whether it was caused by compression flexion with a fragment broken off 
the superior surface of the body and displaced forward and downward. The 
third class of combined flexion and compression with lateral displacement 
may be recognized often by graver cord pressure symptoms but must be seen 
also in the roentgenogram. 

If the fracture is the result of compression flexion with a relatively small 
fragment broken off the upper anterior border of the body, reduction by 
hyperextension by Jones’ method or on a spinal bed which can be rapidly 
elevated into hyperextension at the site of fracture followed by an ambulatory 
plaster-of 'Paris torso jacket for lo to 14 weeks is sufficient treatment 
for most cases, during which time the patient requires no special exercises for 
his spinal muscles. In some individuals the amount of retroperitoneal hemor- 
rhage from the fracture may induce abdominal symptoms, even a paralytic 
ileus, which will prevent all efforts at making the patient ambulatory and 
cause alarming complications. After removal of the plaster a roentgen ray 
study is made of the lesion and if the body of the vertebra seems restored to 
height and proper density with evidence of beginning reformation of normal 
trabecular lines, a spinal brace is applied and left on while the patient is on his 
feet until the roentgenogram shows full restoration of health and trabeculariza- 
tion of the bone. This may require a total of three or more additional months. 
With the passage of time the identity of fragments is lost, callus forms in the 
corpus, but some crushing deformity may persist. Hypertrophic new bone 
formation slowly appears and seems to envelop the body or advance along the 
anterior and posterior ligament to lock in the crushed bone. 

For those patients who have sustained great compression with broadening 
or lateral gross displacement and uniform loss of height of the corpus, 
reduction by hyperextension plus traction in the long axis of the body is 
required in most cases. This is best done on a spinal bed with traction on 
head and feet. It does not seem necessary to hurry this reduction by sudden 
jolting hyperextension as it usually takes place smoothly in a few hours where 
sufficient force is employed. Evidence of cord pressure is a strong indication 
for this treatment. The symptoms may clear up rapidly. Immediate forceful 
hyperextension under traction and anesthesia is not advised. 

A plaster bed or torso corset embracing the thighs may be used depending 
on the amount of dislocation laterally. These patients should be kept on the 
plaster, supine for eight to 14 weeks ; ankylosis need not be feared. The}’’ 
may be rotated from side to side for gentle massage and back hygiene, not 
changing the position of hyperextension. Later they are fitted with a plaster- 
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of-Paris corset or back brace which is worn until roentgenologic demonstration 
of healed bone trabeculae is in evidence. This may require six to 12 months, 
depending on the patient’s age and the amount of crushing of the body. If 
the back is unsupported there is a tendency for reformation of deformity, 
excess new bone formation,' or wedge-shaped vertebral body along with 
continuation of pain. The spinal brace does not really interfere with action 
of the supporting spinal muscles, hut acts as a constant reminder to the patient 
to stand in erect posture while ambulatory or sitting. During rest periods 
and at night the patient lies on a flat pillowless bed, brace removed. The 
structure and character of the repair in the corpus demand this safeguarding. 
Long continued extension and freedom from weight bearing are required to 
avoid extensive new bone formation and ankyloses between bodies, especially 
under the anterior ligament, and to maintain the normal height and size of the 
body if it has been regained by treatment. 
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In analyzing the reason for skepticism on the part of some regarding 
the wisdom of mobilizing ankylosed hips, one finds considerable difference 
of opinion among the best of surgeons. In most instances, however, the 
failure to secure active muscular stability, which many times results from 
the usual type of operation, is the reason. Henderson, reviewing the end- 
results of arthroplasties of the jaw, elbow, knee and hip, found those for the 
hip the poorest. The problem is obviously' more complicated in weight bear- 
ing joints. The occupation and social status of the patient, as well as his 
temperament, are often determining factors, in deciding whether or not to 
operate, where the relationship of the femur to the pelvis is favorable. When 
the hip and knee on the same side are both ankylosed, the advantages of 
arthroplasty are much enhanced. 

Stability by muscle action is A'-ery important at the hip, and, although the 
rotary nature of the joint lends itself to arthroplasty, unfortunate results 
have followed arthroplasty when stability was not obtained. 

Arthroplasty in cases of tuberculosis should be approached with a great 
deal of conservatism and only when the roentgenogram shows evidence of 
complete disappearance of all disease and a complete homogeneity of bone 
structure throughout the operative field should operation be advised. 

Murphy in 1904 reported his technic for arthroplasty of the hip, and in 
1906, Hoffa^ reported five arthroplasties of the hip (three by Rochet, and 
two by Nelaton^). From that time on, an increasing number are found in 
the literature. In fact, in my hands arthroplasty of the hip has become so 
dependable and well regarded that whenever doing an operation to stiffen a 
joint, if that case is a possible favorable one for future arthroplasty, I so 
plan my arthrodesing operation as to make it as favorable as possible for the 
future mobilizing operation. The points in favor of a future restoration of 
motion to a joint are: favorable age and temperament of patient, satisfactory 
degree of preservation of overlying soft parts and muscles, and satisfactory 
general condition of limb, including bone at site of proposed operation. In 
such a case, in doing an arthrodesis, I prefer to take bone elsewhere, rather 
than to disturb unduly periarticular structures or important surrounding 
muscles by obtaining the bone graft material locally. At the hip, tibial grafts 
are preferable, because of their adequacy of length and strength, thus making 
it unnecessary to incorporate them in the joint itself. If there has been an 
approximation of the great trochanter to the rim of the acetabulum, because 
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of telescoping from bone destruction, when it is ankylosed, then the graft 
material from the outer table of the ilium can be obtained of sufficient di- 
mensions. Obtaining bone from the great trochanter has, besides the dis- 
turbance of the hip musculature, an additional disadvantage in that it shortens 
the trochanter-femoral neck leverage, an important item in muscle control of 
the hip. At the knee, for the same reason, I no longer employ the patella as 
a source for arthrodesing material. After its diseased, portion has been 
removed, the patella is left as intact as possible. 

To be classed as a good result in arthroplasty of the hip, there should be 
a minimum amount of voluntary flexion of at least 35 degrees. Everything 
being considered, a hip that possesses 35 degrees of painless, active motion, 
is far superior to a stiff hip. Not only should the hip joint have motion to 
allow proper sitting, but it should be painless and function in locomotion, 
particularly in bearing the weight of the body. It is far better to have a 
stiff, immobile hip than one accompanied by weakness and lack of satisfactory 
weight bearing or abduction. One author goes on to say that “the more nearly 
the joint is similar in size and shape to the original joint, the greater will be 
the stability. Hence, arthroplasty is not a resection !” This .statement should 
be challenged. A ball and socket joint situated at tbe bip cannot have per se 
a desirable amount of motion and still be stable, because passive stability could 
only result from the capsule acting as check ligaments to motion, and this, in 
itself, would prevent adequate motion. Desirable stability with a large range 
of motion must come from muscle control. One frequently sees excellently 
functioning hip joints when there has been, from disease, an extensive de- 
struction of bone and no semblance of a ball and socket joint remaining. The 
reason for this is that the muscle control is the all important consideration as 
to whether a hip is stalde and whether there is a satisfactory amount of active 
motion and weight bearing. 

To resolve the mechanics of the hip into simple terms, the hip joint itself 
is a fulcrum point situated at the end of a lever (namely, the neck of the 
femur) the distal end of which (or the great trochanter) is controlled by 
means of powerful muscles that are able, because of this mechanical setup, to 
pull or actively lift the limb at an angle with the pelvis, or abduction, which is a 
most important feature of locomotion in that it is the essence of weight 
bearing. In other words, it is impossible for an individual to bear weight 
satisfactorily on a limb when the hip is mobile unless the muscle control is 
such that the limb can be held so that it will not swing into adduction. This 
is brought about by the mechanical action of the abductor muscles of the hip 
pulling on the distal end of the lever; namely, the trochanter and the neck 
of the femur. 

If this statement, used as a premise, is true and if it is possible to main- 
tain this muscular control, then the careful modeling with the head of the 
femur fully filling a deep new-made acetabulum (with the difficulty of secur- 
ing a free range of motion incidental thereto) is not necessary or desirable. 
The deeper the- new acetabulum is made, and the corresponding femoral head 
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fitted to it, the less the chance of securing a good range of motion. There- 
fore, in selecting cases for arthroplasties of the hip, one should be sure that 
the muscles about the hip are reasonably preserved. Formerly, it was my 
practice to rule out cases in which there had been extensive shortening of 
the neck of the femur, either from bone destruction or from a telescoping of 
the head and neck of the femur into the pelvis, for the reason that even if the 
abductor muscles were intact one could never expect satisfactory function 
of active abduction because the trochanter-femoral neck lever would be still 
further shortened by the modeling of the new-formed hip, and thus furnish 
inadequate leverage for the abduction or weight bearing muscles to pull upon. 

This was fully realized 20 years ago when designing my reconstruction- 
arthroplasty for ununited fractures of the hip with removal of the head of 
the femur, and placement of the denuded trochanter in the acetabulum; 
because of this, the leverage action of the neck of the femur that was lost was 
restored by lengthening the lever on the outer side of the long axis of the 
shaft of the femur by erecting, lateral^ and obliquely to the shaft, a bone 
muscle lever with the insertion of the hip abductors to its upper end undis- 
turbed. Later, in order both to increase the length of this lever and to assure 
its maintenance, the removed femoral head was shaped as a wedge and placed 
so as to hold it outward. In this way, one is able in such cases, even in the 
complete absence of the head and neck of the femur, with the denuded 
trochanter placed in the acetabulum, to establish a lever equally as long as 
the normal trochanter-neck lever of a normal joint. Whether the resulting 
reconstructed joint follows a nonunion, or a shallow modeled acetabulum of 
an arthroplasty for ankylosis, the mechanical conditions brought about in 
the above manner prevent dislocation when* the limb approximates the mid- 
line, which is a real hazard, unless provided against. The modus operands 
is as follows: As the limb seeks the midline, the upper end of the erected 
bone graft lever travels farther and farther away from the rim of the 
acetabulum and the side of the pelvis, and thus not only puts an increasing 
tension on the short abductor muscles but also on the surrounding fascial 
structures, thus holding the head of the femur securely in the acetabulum. 

Because of the very satisfactory experience with this mechanical setup 
in a large number of cases of ununited fractures of the hip, I began 10 
years ago to apply the same principle to cases of arthroplasty where, because 
of bone destruction, the trochanter-neck lever is practically absent or much 
shortened, and a satisfactory result by'^ arthroplasty alone not possible. There- 
fore, in recent years, the destruction of the head and neck of the femur (with 
telescoping) has not been a deterrent influence to me in selecting cases for 
operation, in that I har^e found in doing an arthroplasty that a hip joint could 
be modeled with the head of the femur much smaller than the acetabulum, 
with sufficient fascia and fat to fill in the interspaces, and that the mechanical 
influences brought about by the provision of leverage action for muscle con- 
trol on the outer side of the trochanter not only prevented dislocation, but 
allowed active abduction and satisfactory weight bearing. 
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Case Report 

Miss H. H., aged 32 years, came to me July ii, 1924, referred by Dr. G. W. Crile. 
She had suffered from ankylosis of both hips, apparently the result of suppurative 
arthritis. In 1917, an arthroplasty had been performed on the left hip, and in 1919, on 
the right hip, by Dr. Carl Hoy of Columbus. Excellent motion was obtained in both hips. 
The right hip, however, was a serious disappointment because of instability and constant 
danger of dislocation whenever the limb came to or beyond the midline. 

This case presented three features: (i) a constantly recurring dislocation of the 
hip whenever the limb swung to the midline or beyond, (2) loss of the function of 
abduction, and (3) loss of active weight bearing. These are the very conditions which 
the present bone-muscle lever was designed to overcome or prevent. 

Operation . — ^July 14, 1924, at the New York Post-Graduate Hospital, was therefore 
approached with a great deal of interest by myself and my associates. The newly formed 
joint resulting from the previous arthroplasty was found to be an excellent false joint. 



Fig. I. — Drawing illustrating first steps of operation, showing the lines of proposed bone incisions. 

with a well formed acetabulum, containing clear liquid, quite closely resembling synovial 
fluid. The femoral portion of the hip, however, was merely the stump of the neck. The 
hip was very relaxed, and could be readily dislocated. The bone muscle lever was erected 
from the outer and upper end of the femur, precisely as described. In May, 1925, the 
patient wrote that the hip was strong and had not dislocated, and that she considered the 
result excellent. 

Technic . — ^The patient should be placed on a fracture orthopedic table. 
The Smith-Peterson approach affords such satisfactory exposure that it is 
the incision of choice for all intra-articular operations. The incision begins 
at a point about four inches below the anterior-superior iliac spine, and is 
carried along the outer border of the sartorius muscle, upward to the anterior 
spine and thence backward, following the iliac crest. The gluteal muscles are 
detached and reflected subperiosteally from the wing of the ilium downward 
en masse, thus giving a wide exposure of the hip joint. 
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By means of a large carver’s or Murphy’s gouge, the femur is separated 
from the pelvis, care being taken to make the bone incision in such a way 
that a rounded femoral head and a corresponding acetabular cavity are shaped. 
The acetabulum is not shaped nearly as deeply as formerly, because of the 
fact that I find the present technic obviates the danger of dislocation, and 
further that this is a very satisfactory influence in bringing about a greater 
degree of ultimate motion. The various carver’s gouges and chisels are of 
great service in plastic bone work, especially in arthroplasties. The large 
variety of cutting edges and curvatures of the chisel or gouge enables the 
surgeon to select the proper tool for almost any emergency. 

After the general contours of the joint are thus blocked out, the surfaces 
are merely smoothed and transformed into regular spherical convex and con- 
cave surfaces by arthroplastic hip 
rasps, modified from Murphy’s. 
The concave and convex rasps are 
placed in between the femoral head 
and the acetabulum and these sur- 
faces smoothed and shaped by a 
to-and-fro motion of the handle, 
in the manner of a spoke of a wheel. 
The tools will execute this work 
faster if an assistant pushes up- 
ward on the patient’s knee. These 
instruments enable the surgeon to 
shape accurately the inner portion 
of the joint which cannot be seen 
or gotten at by an ordinary in- 
strument. 

The next step is to apply trac- 
tion to the limb, to separate the 
head from the acetabulum, so that 
the bone particles can be washed 
out by means of a glass cannula connected with a fountain of saline solution 
over the table, and to allow the easy insertion of the fascial flap, about to be 
obtained from the thigh, lower down. A semicircular skin incision is made 
on the outer side of the thigh, midway between the hip wound and the knee, 
and a quadrilateral piece of fascia lata with as much fat as is obtainable, about 
four inches long by three and one-half inches wide (in adults) is secured. The 
subcutaneous layer of fat is divided in equal halves, one-half being left attached 
to the skin, and the other half to the graft, which is subsequently to be re- 
moved. With a small curved needle, stay sutures are placed in rvhat are to be 
the two inner corners, and the fascial graft is drawm in and pushed into the 
inner confines of the new joint by some instrument as far as possible between 
the new joint surfaces. Additional sutures are then placed about the periphery 
of the graft. The fascia is carefully approximated by a continuous suture of 
No. I chromic catgut. 



Fig. 2 .- — Drawing illustrating later steps of 
operation, with graft (W) obtained from ilium 
at (H) inserted into triangular space at (C), thus 
elongating the trochanter-neck lever for weight- 
bearing and the function of abduction. 
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If, at this point, it is thought that the leverage action of the neck of the 
femur is not sufficient, a bone fragment, consisting of the tip and the outer 
surface of the trochanter of a varying length (approximately three and one- 
half inches) is separated with a broad thin osteotome, with the insertion of 
the abductor muscles intact (Figs, i and 2) and swung outward from the 
shaft of the femur from 20 to 35 degrees, by producing a greenstick fracture 
at its lower end. Into this triangular space, between the remaining portion of 
the shaft of the femur and the bone fragment, a segment of the crest and 
outer table of the ilium is fitted (Figs, i and 2). This graft may be supple- 
mented by fragments of cancellous and cortical bone, also obtained from the 
ilium. This bone-muscle lever operation may be done at the same time as the 



Fig. 3 . — Roentgen ray of ankylosed hip of Fig. 4. — Roentgen ray of hip (case of 

eight years’ duration, following suppurative L. G.) after arthroplasty. Full range of passive 
arthritis. (Case of L. G.) motion of hip. Patient walks very well with cane. 

Without cane, walks with limp. 

arthroplasty, or at a later date, as the surgeon thinks best. The soft parts 
are approximated by a continuous suture of chromic catgut No. i. The skin 
is closed by plain catgut No. o. Dressings and stickers to the thigh are applied. 
With the limb in moderate abduction, a plaster of Paris spica is applied from 
above the costal margins on the opposite side to the toes, with stickers coming 
out through the plaster, above the ankle. From 15 to 20 pounds of traction 
with pulley and weight is applied immediately and maintained for three 
weeks after the removal of the plaster spica (three weeks postoperatively), 
or until a Taylor traction brace or Thomas knee brace is applied, and loco- 
motion with crutches is allowed. 
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This brace should be continued for at least three months before weight 
bearing is permitted, during which time or longer, daily massage and active 
and passive motion are carried out. Traction is most necessary and should be 
applied before the patient comes out from under the influence of the anes- 
thetic, because of the devitalization and crushing effect that would otherwise 
be produced on the fascial graft by the involuntary contraction of the powerful 
thigh muscles. I have found that with a pulley and rope erected over the bed, 
fastened to a sling beneath the knee, the patient is able to help very materially 
in mobilizing the joint by constantly pulling the hip into flexion. This engages 
the patient’s attention, and is a real help as a part of the postoperative 
physiotherapy. 



Fiq s. — Roentgen ray of hip (case of 
L. G.) after erection of trochanter lever by 
means of wedge graft from ilium. Note hip is 
in abduction, following operation. W indicates 
graft. 


Fig. 6. — Roentgen ray of hip _ (case of 
L. G.) two months after second operation, show- 
ing adequate lever for function of muscles at- 
tached to great trochanter. Patient was able to 
walk well without cane. 


SUMMARY 


A ball and socket joint, particularly the hip, with its anatomic provision for 
muscular control, cannot be stabilized by modeling of the joint contours alone; 
the fit of a ball and socket joint in machinery may be so accurate as to be within 
a few microns and still the motion be as free as with a loose fit. 

The stability of a freely movable hipjoint, particularly in weight bearing, 
which is the most important consideration, must be through the medium of 
muscle control, especially the short trochanteric muscles and their pull upon 
the trochanter-femoral neck lever. In most arthroplastic procedures, this lever 
is either shortened to such a degree that it no longer functions, or it may be 
entirely obliterated. Hence, the necessity for its elongation or restoration by 
surgical means. 
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The economic value of the knee is only realized after injury. Industrially, 
the knee rivals the back in importance and the diagnosis and treatment of 
knee injuries are of paramount interest to the working man whose livelihood 
depends upon its integrity. In the past seven years I have performed 146 
major knee operations and a critical review of these cases forms the basis 
of these observations. Restoration of function and an earning capacity with 
freedom from pain are, in the final analysis, the crucial points to be con- 
sidered in determining the value of any given procedure, operative or other- 
wise. As the series progressed operative procedures were changed to shorten 
the time of knee joint exposure and particularly to adopt a standard of 
approach, and a postoperative procedure which would afford the patient the 
greatest advantage and result in minimal functional defect. 

Historically, the knee joint has commanded the interest of surgical 
generations beginning with the observations of Hippocrates who recorded 
detailed methods of reducing the dislocated knee. Knee joint history was 
made by Vesalius, who was the first to recognize that dislocations followed 
very insignificant accidents which the patient could reduce himself ; by Ambrose 
Pare, who in 1558 removed the first joint mouse; by AVilliam Hey, who in 
1784 was the first to describe semilunar dislocations; by the Weber Brothers 
in 1836, who first placed the mechanism of the knee joint on a scientific basis, 
and by Meyer, who demonstrated the screw mechanism of the condyles and 
the function of the crucial ligaments. The resurrection of surgical interest 
was made by Thomas Annandale in 1885 when he sutured the semilunar 
cartilage. Allingham, Martin and Timbrell Fisher have also made epochal 
contributions to knee surgery. 


ANALYSIS OF 1 46 KNEE JOINT OPERATIONS 


Right knee involved 

Left knee involved 

Male 

Female 

Extensor apparatus 

Quadriceps rupture 

Fractured patella 

Patellar ligament rupture 
Semilunar lesions 


72 Internal 

74 External 

140 Transverse 

6 Anterior third 

1 8 Middle third 

4 Posterior third 

12 Longitudinal, marginal or “bucket- 

2 handle” 

83 Locked 

115 


81 

2 

45 

38 

4 

3 

38 
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ANALYSIS OF 1 46 KNEE JOINT OPERATIONS {Continued) 


Complications; 

With partial tears of anterior crucial 

ligament 

With associated lesions of the fat 

pads (Hoffa’s disease) 

With osteo-arthritis 

With acute gonorrheal arthritis 

With villous synovitis 

With popliteal ganglion 

Hoffa’s disease uncomplicated (one 
locked) 


Complete tear of anterior crucial liga- 


ment 4 

7 Joint mice 12 

With osteo-arthritis dissecans 6 

25 Giant cell sarcoma i 

9 Cyst of semilunar cartilage 3 

I Fracture of tibial spine i 

4 Fracture of tibial condyles (intra- 

I articular) 5 

Infection (operative — extra-articular) . i 


Several of these cases are worthy of comment: Six cases required 
reoperation. 


CRITIQUE OF THE SIX REOPERATED CASES 

(1) E. T. is cited because at the first operation there was failure to recognize a 
torn crucial ligament when removing an internal semilunar cartilage. At the second 
operation after several months’ disability the collateral ligaments were plicated with 
complete restoration of function and security. 

(2) L. B. came to reoperation eight months after removal of an internal semilunar 
cartilage with persistent symptoms of intermittent pain and disability caused by a pinched 
fat pad. This same case was reoperated one year later, for a torn internal cartilage 
of the other knee. Additional fat pads were removed at this operation. 

(3) J. V. was operated for the removal of an internal cartilage and a chondral cyst 
of the external cartilage which had pushed its way through a split in the lateral ligament 
at its midpoint. He came to reoperation for recurrence of the cyst one year later. 

(4) L. G.’s right internal semilunar was removed and nine months later the left 
was removed for a second accident. 

(5) M. D.’s right knee was operated on for the removal of a joint mouse which 
had detached itself from the internal condyle of the femur. With the persistence of the 
same symptoms for nearly a year, it was found upon reoperation that a torn semilunar 
cartilage had been overlooked. 

(6) I. S. was a refracture of the patella caused by too vigorous massage before 
union had become consolidated. 

Several other cases are worthy of comment. 

L. F.’s synovial membrane was so intensely congested that it was not until after 
the removal of his torn semilunar that it was learned that he had had a recent gonorrhea. 
He made an excellent recovery, however, after a prolonged convalescence. 

T. M. had his anterior crucial ligament completely torn and both semilunars detached 
anteriorly. H. G. had a torn anterior crucial ligament and a torn anterior end of the 
external semilunar cartilage. T. D., five years posttrauma, had a torn anterior crucial, 
a joint mouse and a bucket-handle internal cartilage. J. P. and L. W., a torn anterior 
crucial ligament with a foreign body. W. C., an internal semilunar with joint mouse, 
removal one year later, and M. D.’s joint was blocked in extension by an interposed 
hypertrophied fat tab. 

The one case of giant cell sarcoma was peculiarly pedunculated — an extra- 
articular mushrooming from the epiphyseal region of the external femoral 
condyle, the size of a walnut, which had been fractured at the pedicle. 
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In the cases of 12 joint mice, five had arisen from the cartilaginous surface 
of the internal, one from the external femoral condyle (osteochondritis 
dissecans) and another had apparently arisen from the tibial tuberosity. 

There were 25 cases of redundant fat pads. Five cases were independent 
of torn cartilages. In one case the pinching as indicated by the fibrous 
synovial tips was bilateral and removed by bilateral incisions. In two cases of 
semilunar cartilage removal it was necessary to reoperate for the neglected 
removal of fat pads at the first operation. A fat pad caused locking in one 
case. 

In this series there was one infection ; this had been extensively laid open 
through the extracapsular portion of the knee for the repair of the patellar 
ligament and tissues lateral to it. A large hematoma developed which subse- 
quently became infected. 

To recapitulate the observations on this series of 146 cases : There were 
four errors (failure to recognize two troublesome fat tabs, one cartilage in a 
joint mouse case and a crucial tear in a cartilage case) and one extra-articular 
infection. The errors were all corrected by reoperation. 

Before the consideration of the traumatic intra-articular lesions, let us 
briefly comment upon injuries to the extensor apparatus. The same forces 
and mechanism operate in the lesions of a torn quadriceps, a fractured 
patella, a ruptured patellar tendon or an avulsed tibial tubercle. It is merely 
the point of stress involved. Consider this group as an entity. The cardinal 
symptom of all is a defect in the extensor mechanism. A sesamoid bone is 
not designed for strength but is a spreader to protect a joint. The fact that 
the larger percentage of lesions of the extensor aj^paratus involve the can- 
cellous patella argues its relative weakness in comparison with the distributed 
strength of the fan-shaped suprapatellar support or the concentrated cable-like 
arrangement of the infrapatellar tendon. 

Fifteen years ago Mrs. C. L., advanced in pregnancy, while descending 
some steps on a cold morning, reached behind her to gather in her coat belt, 
and as she bent backward with her weight back center she felt a sudden 
snapping at both knees and sank to the steps with a tearing sharp pain. Both 
patellae were simultaneously fractured. Recently my hospital associates 
repaired a bilateral quadriceps rupture. Bilateral lesions are not rare. 

Paradoxically, the essential lesion of a fractured patella is the soft part 
damage to the lateral vasti muscles. Their approximation is paramount to the 
security of the repaired patellar fragments and its omission may contribute 
to functional failure. It is essential to remove the clots from the joint and 
to mosaic the larger comminuted fragments into place — never remove large 
fragments. 

Controversy still wages as to technic, suture material and postoperative 
treatment. I have personally obtained good results from the routine use 
of a wide curvilinear subpatellar incision with complete exposure of the 
lateral vasti muscles ; the removal of joint clots without irrigation ; the repair 
of the soft tissues by heavy kangaroo tendon, mattress fashion ; the replacement 
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and rematching of the comminuted fragments; the use of a single strong 
kangaroo suture inserted through the drilled upper and lower fragments and 
a circular case. 

I am opposed to making the incision at the line of fracture, irrigation of 
the joint with saline or ether, use of unabsorbable patellar sutures and un- 
timely preoperative delay. Unless there are patellar abrasions I can see no 
reason to delay operation seven to ten days. I believe the repair should be 
made at once. I use a circular case to prevent a damaging postoperative ef- 
fusion and to protect the sutures. It acts as a buffer against which reaction 
can end and absorption begin. 

The repair of the quadriceps is a matter of interrupted kangaroo mattress 
sutures but the repair of the patellar tendon is frequently troublesome. In 
all cases, the suture of the lateral extension is paramount. In a recent patellar 
tendon repair I varied the technic by splitting the lower half of the patella 
vertically, inserting the patellar tendon into the slot and securing it by a 
transverse drill hole impaling the tendon with a kangaroo suture. 

One of the most frequent intra-articular lesions is the common “bumper 
fracture,” involving the external tuberosity of the tibia. Depressed fractures 
of the tuberosities altering the alignment of the articular surfaces of the 
joint give bad after-results unless the alignment be reestablished by open or 
closed correction. Manipulation and moulding may realign the gliding sur- 
faces but if the check-up plates are not satisfactory, by all means consider 
operation imperative. Bearing in mind the neurologic anatomy of the lateral 
aspect of the joint, the depressed tuberosity can easily be pried up and 
pushed or hammered into normal alignment. The procedure is simple, ef- 
fective and essential for function. 

There are certain anatomic requisites necessary to the understanding of 
the mechanism of semilunar damage: 

(1) The anatomic balance of the knee is an engineering triumph — de- 
signed, however, for all stresses but torsion. 

(2) Mechanically, the joint has a three point suspension — hung, as it 
were, anteriorly by the quadriceps, postero-internally by the semimembranosus, 
postero-externally by the biceps tendon. These points are reinforced medially 
by the strong internal lateral ligament, the tendons of the gracilis, semitendi- 
nosus and the sartorius, and externally by two strong collateral ligaments. 
These muscles pull the leg upward against the head of the femur, while as 
a counter pull, the popliteus and the two heads of the gastrocnemii posteriorly 
secure the femoral condyles against the tibial tuberosities. This muscle tripod, 
the lateral and capsular ligaments, secure the joint externally whereas internally 
the crucial ligaments lend strength, but only for anteroposterior stress, and 
the semilunar walls tend to prevent lateral displacement. 

(3) The strength of the joint is paradoxically dependent upon and com- 
mensurate with the strength of the thigh and calf muscles. That sense of 
“knee weakness” is felt by those with atrophic muscle changes with the result- 
ing loss of the “counter pull.” The knee, then, reaches maximum strength 
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in extension and is weakest in flexion, when the counter pull is relaxed. Most 
traumatic lesions, therefore, occur with the knee in partial flexion. 

(4) The sheering action of torsion lesions occurs only on the anterior 
part of the joint because the body weight assists in tearing or breaking the 
anterior knee mechanism when in partial flexion. The flexors, wherever situ- 
ated, are always more powerful than the extensors and moreover the anterior 
portion has no femur-to-leg pull such as the strong down pull by the gastroc- 
nemii posteriorly. This accounts for the predominance of stress damage to 
the extensor apparatus and the absence of posterior knee lesions. 

(5) The displacement of the anterior end of the internal semilunar car- 
tilage is accomplished by an inward rotation of the femur with the foot fixed 
or inward rotation of the leg and foot with femoral fixation; whereas the 
external semilunar cartilage is displaced by the outward rotation with the 
foot fixed or outward rotation of the foot with the femur fixed. Abduction 
and flexion of the knee are essential with torsion. The mechanism which 
accounts for the greater percentage of semilunar tears is an inward twist of 
the femur when the knee is flexed, the leg abducted and the foot fixed — or its 
converse, a twist of the foot with the thigh fixed. Arising from the squatting 
position has given the condition the name of “miner’s disease.” Martin 
found 62.8 per cent of his cases among miners and i8 per cent among football 
players. 

(6) In Martin’s series 92 per cent were the internal cartilage, Hender- 
son’s 94 out of 98, and in the past seven years I have had but two cases of 
external cartilage damage in 83. The relative freedom of the external cartilage 
to injury is explained by (i) the fact that the internal cartilage is firmly 
attached to the internal lateral ligament in its posterior half whereas the 
external lateral ligament is freely movable over it, and (2) the external semi- 
lunar cartilage is more movable and adaptable, (3) the anterior horn of the 
internal semilunar cartilage is relatively less firmly secured to the upper sur- 
face of the tibia and (4) the internal cartilage is more exposed to the sheering 
violence as it is C-shaped, whereas the external cartilage is almost circular and 
does not therefore resist torsion. 

(7) Thirty-eight of the 83 cases herein reported were of the bucket- 
handle type in which there is a longitudinal splitting or marginal separation 
with displacement of the cartilage wholly or in part into the intercondylar 
space. The mechanism of this type is explained by Fisher as a result of a 
more severe rotatory movement in which the internal lateral ligament is torn 
from its cartilaginous attachment and if abduction be a marked feature of 
the case, the midportion of the cartilage slips into the interior of the joint 
and when extension occurs the cartilage is split longitudinally when the con- 
dyle of the femur is jammed down upon it, producing a typical “bucket-handle” 
lesion. In his series the longitudinal type predominated — 38 per cent. 

(8) The early changes in the joint are extravasation of blood in varying 
amounts, synovial effusion, followed later in neglected cases by thickening 
of the capsular ligament, circulatory changes in the articular cartilages with 
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granulation tissue spreading in from the osteochondral margins and atrophy 
of the quadriceps group. Finally, cartilages may become eroded or destroyed, 
the fat tabs become enlarged and edematous, villous papillae begin to appear 
and the joint terminates in arthritis and hypertrophic osteo-arthritis. 

Etiologically, the condition is found at all ages, especially in muscular 
types, rarely in women, rarely by direct violence, and rarely is the external 
cartilage involved, indicating that internal wrenching with flexion of the knee, 
abduction of the leg, and fixation of the foot is the prevailing causal mechanism. 

When the essential torsi-flexion mechanism has been executed there fol- 
lows a sequence of symptomatic events which are initiated by pain, followed 
immediately by muscle spasm, and if the muscle spasm begins before the 
knee has, as it were, untwisted itself and the cartilage disengaged, the cartilage 
becomes damaged and the knee locks at once. Not infrequently the patient 
maneuvers the leg himself and frequently he will describe snapping it into 
place. The click may be audible. Many cases are immediately locked and 
remain so until the time of operation. I recall three instances in which a knee 
was unlocked, so to speak, upon administration of spinal anesthesia. 

Effusion or pain is conducive to limited motion. Gradually as the 
fluid and the pain subside, motion is restored until at a later date the locking 
episode occurs again with the return of the same symptom complex. Locking 
of the joint is not essential for a diagnosis. In my experience I would estimate 
one-third of the cases gave no history of locking. 

One must make careful inquiry as to just what the patient means by lock- 
ing. I have so many times been convinced that a given joint did not “lock” 
but upon analysis there was merely a clicking sensation. When the joint is 
locked it is fixed in extension — rarely in flexion. It has been my experience 
that the so called blocking mechanism occurs in cases of transverse laceration 
of the cartilage at about the anterior third with doubling up of the anterior 
fragment; or in such cases of longitudinal splitting wherein the inner condyle 
of the femur has, as it were, buttonholed itself through; and in this manner 
extension is made impossible. 

Not infrequently one can diagnose some of the types of laceration by the 
history. It has been my experience that complete transverse fractures usually 
lock the joint by buckling up in front of the condyle of the femur and pre- 
venting complete extension. Many of the bucket-handle type or longitudinal 
splitting are those which lock the joint at frequent intervals, sometimes as fre- 
quently as five or six times a day. The inner portion of the cartilage splits lon- 
gitudinally or marginally, does not become detached at the ends but shifts from 
its normal position at the outer margin of the condyle back and forth into the 
intercondylar space and the joint is never totally locked or blocked except 
when the longitudinal splitting extends to the very anterior attachment. The 
crushing at the midportion wherein there is an incomplete fracture rarely, if 
ever, locks but gives continued pain, partial disability and intermittent periods 
of effusion. The point of tenderness is on the lateral side of the joint and 
is very well localized. In the circumferential type, after the initial locking, 
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the joint rarely locks again, but this type of knee is a prolonged source of pain 
and partial disability. Tenderness extends from the anterior end far back 
laterally. Locking does not occur unless the cartilage becomes dislocated into 
the intercondylar space. 

Upon examination there may or may not be effusion into the joint. In 
the early stages effusion is the rule. The joint rarely crepitates upon manipu- 
lation but there is a varying degree of limited motion depending upon whether 
the joint is locked and whether the case fs early or late. In the neglected 
cases there is a resultant disuse atrophy particularly involving the extensor 
group of muscles. There develops an interstitial myositis with fibrous con- 
tractural changes which prevent complete flexion. In these cases wherein 
the atrophy is noticeable there is always a limitation of from lo to 45 degrees 
of motion. This interstitial myositis is due to disuse, apprehension of the 
painful recurrence of the locking episode and in many instances or, shall we 
say in most instances, to the various forms of supporting kneelets or elastic 
bandages which are at times unfortunately applied to tourniquet constriction. 

In the interval between the locking episodes, the knee joint is frequently 
not painful and many patients will tell you that straight line walking, mounting 
stairs, etc., is painless but as soon as the toe is stubbed and the foot twisted 
sharply inward or outward they get sharp pain referred in all instances just 
lateral to the lower patellar pole. The lower pole of the patella is the land- 
mark of the articular junction between the tibia and femur. Just lateral to 
this is the point of attachment of the anterior end of the cartilages and point 
tenderness is one of the essentials of the diagnosis. Tenderness may extend 
as far back as the midquadrant. Continuous line tenderness is suggestive of 
a splitting of the cartilage from its coronary ligament attachment whereas the 
tenderness midway back is suggestive of the transverse type of fracture, com- 
plete or incomplete. 

Not infrequently, with the knee in complete extension, there is in the 
bucket-handle type a dimpling in along the anterolateral margin of the knee 
due to the intercondylar displacement of the meniscus. Not infrequently a 
loose fragment in thin individuals is palpable over the anterior end of the 
internal semilunar cartilage and the small mass has often been pointed out by 
the patient himself. One should be satisfied, however, to make the diagnosis 
of a torn cartilage without attempting to differentiate the pathologic type. It 
is amazing, however, in seeing a large number of these cases to learn how com- 
paratively accurate one may become in differentiating the varying pathologic 
varieties. 

Effusion is a protective biologic reaction which separates the damaged 
parts, and at the same time, by the distention of the joint, it is immobilized in 
semiflexion. By distention, a joint sometimes becomes unlocked due to sepa- 
ration of the articular surfaces, permitting the fibro-elastic cartilage to snap 
back into place with relief of pain and muscle spasm. The aspiration of a 
joint in many respects, therefore, is unphysiologic and the reduction in volume 
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were better handled by external pressure rather than the sudden withdrawal of 
the fluid which is in nearly every instance followed by a reaccumulation. 

Atrophy is not a symptom ; it is a sequela. As previously related it is due 
to disuse and too long continued circular compression by elastic knee supports 
or unduly tight bandages. As time progresses atrophic changes increase and 
sooner or later an interstitial replacement fibrosis ensues which greatly, and 
may permanently, impair motion. It is for this reason that early operation is 
indicated, and it is for this reason that many disappointingly high percentage 
losses are encountered when operation has been deferred too long. Cases 
in which atrophy exists with marked restriction in flexion should be given 
a preoperative manipulation to overcome, if possible, the fibrosis. Above all, 
active exercise is encouraged to maintain muscle tone and joint security. 

In the diagnosis of the case, therefore, a very careful history should be 
taken in which the patient should describe in intimate detail the onset of the 
identical mechanism which produced the sudden pain. The history is one of 
the essentials of the diagnosis. There are other pathologic conditions which 
may cause locking of the joint and a radiograph is always essential to exclude 
mechanical obstruction. While locking of a joint is suggestive of internal 
derangement it is absent in at least one-third of the cases. Tenderness localized 
over the torn cartilage, a varying degree of restriction of motion, fluid, and 
atrophy complete the picture. The essentials, therefore, are the history of 
sudden torsi-flexion violence followed by pain and effusion with or without 
locking of a joint, marked tenderness at the point of the lesion, lack of response 
to physiotherapy, and, in late cases, a flexion defect due to atrophy. 

Pneumo-arthrosis with oxygen, nitrogen, or carbon dioxide has been dis- 
carded as being of insufficient diagnostic value. 

Never fail to have comparative radiographs made. I have compared films 
with operative findings and am thoroughly convinced of the fallacy of a radio- 
graphic diagnosis of a torn cartilage. The diminution of the space between 
the condyle and tuberosity is not pathognomonic of the lesion and obviously 
so because the cartilages merely act as packing agents or a filler for the tri- 
angular chink between the outer joint margins circumferentially, and are not 
interposed between the two bones. 

By placing the roentgen ray tube in various positions we can change the 
spacing between the two opposing osseous femoral and tibial bodies. I have 
demonstrated on numerous occasions a diminution of the joint space in the 
nontraumatic and normal knee. The radiographer can contribute in assisting 
in the diagnosis with the exception that a so called negative film is what is to 
be looked for to differentiate in the diagnosis as against such locking as might 
be produced by a foreign body. The roentgen ray, therefore, is essential not 
in the diagnosis but in the differential diagnosis, except in the neglected case 
where the cartilage may undergo some slight calcific change, to be detected 
along its margins. 

The radiographs in suspected knee lesions must be critically searched in 
making the differential diagnosis. The margins of the femoral condyles should 
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be closely scanned for irregularities as are seen in osteo-arthritis dissecans 
w’hich so frequently form the nest of the joint mouse. Foreign bodies of the 
osteochondral type should be looked for. The varying hamstring sesamoids 
should be excluded as intra-articular by their margins and contour, but may 
I state again a torn internal semilunar cartilage with but one exception gives 
a negative film. I had occasion not so long ago to observe a knee locked in 
extension. As soon as the patient was given a spinal anesthetic the knee could 
be freely put into complete extension after the muscles had been relaxed. 
Upon opening the joint I found the joint space had been widened fully an 
eighth of an inch by the interposed doubled up cartilage and upon review 
of the films again after operation I found the joint space between the femur 
and tibia on its internal side was greater than on the external side. An in- 
crease but certainly not a diminution in the joint space, therefore, may be of 
some diagnostic value. 

A point of diagnostic interest is to place tension upon the torn cartilage 
in the following manner. While the patient is sitting on the examining table 
with his extremity at i8o degree extension, flex the knee slightly to relax 
the muscles and fix it firmly against your own body. With the other hand 
grasp the foot and gently rotate the leg inward. Pain is noted at the attach- 
ment of the anterior end of the external semilunar cartilage, if the lesion is 
there. Then, rotate the leg outward, putting tension on the fibers of the in- 
ternal semilunar cartilage and by overstretching the fibers, if tom, the pain 
will be greatly aggravated. 

In the differential diagnosis one ought readily to exclude a tear in the 
internal lateral ligament — rarely complicated by fluid, never locked, tenderness 
localized on the medial surface, usually, and increased by tension on the 
ligament — namely, abduction at the knee while the leg is in extension. 

The locking due to foreign body can at times be palpated and readily ex- 
cluded radiographically. 

Diagnostically, then, we are left with but three other conditions — osteo- 
arthritis dissecans, a pinched fat tab, first described by Alfred Hoffa, and the 
torn crucial ligaments. 

In the former condition a very critical review of the radiographic contours 
of the internal and external condyles of the femur will be sufficient to make 
the diagnosis. In these cases clinically the point of tenderness is close to 
the patella on the condylar surfaces of the femur ; whereas in semilunar car- 
tilage damage tenderness is at its attachment along the margin of the tibial 
tuberosities and in Hoffa’s disease the tenderness is just lateral to the patellar 
tendon so that we have points of tenderness in these three conditions men- 
tioned, respectively forming a triangle with the tenderness above in the dis- 
secans pathology, tenderness below and to the outer side in meniscus damage, 
and tenderness internally and below in the fat tab syndrome. 

The differential diagnosis of the fat tab, Hoffa’s disease, as it is sometimes 
called, is made by exclusion. I believe the mechanism in this case is due 
in most instances to direct violence with a hemorrhage inside the capsule 
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and subsequent edematous changes in these two folds of fatty tissue which 
lie beside the alar ligament just internal to the anterior attachment of the 
semilunar cartilages and immediately lateral to the patellar ligament. When 
this fatty tissue becomes traumatized, usually by direct violence, the traumatic 
reaction puffs out these fatty festoons and with the sudden extension of the 
leg there occurs a sharp pain of a pinching type. It does not cause locking, 
but a sudden muscular spasm occurs to fix the joint in order to prevent further 
pain. This leads many patients to describe the episode as locking, whereas 
it is essentially a pinching plus a muscle spasm. As previously pointed out 
the tenderness is close to the patellar ligament and not proximal to the femoral 
condyle nor the meniscus attachment. Moreover, the pinching episode does 
not come on at the time of the initial violence but at a later date and only 
comes on in complete extension when the fatty tissue is relaxed and, as it 
were, gets caught between the tibia and femur. The locking episode is essen- 
tially a fixation from pain and not a mechanical blocking such as we get in 
cartilage derangement. Pathologically the fatt}'^ festoons become fibrous from 
repeated pinchings. In many instances the symptom complex can be differ- 
entiated from that of the torn cartilage. 

The rupture of the crucial ligament is associated with severe violence 
and is followed by hemartlirosis and rapid effusion. Semilunar pathology may 
coexist. The test for a torn anterior crucial ligament is the so called “drawer 
sign” in which, seated before the patient, with his knee at 90 degrees the 
leg can be pulled forward by the examiner or can be abnormally hyperextended 
or rotated ; whereas when the posterior crucial is torn, the leg can be pushed 
backward when the knee is at 90 degrees. 

The prognosis depends upon the time elapsed between accident and opera- 
tion, age of patient and whether or not osteo-arthritic, arthritic or atrophic 
changes have developed. The average early case should obtain a favorable 
recovery without limitation of motion. The late cases with coexisting pathology 
and atrophy will have a percentage residual limitation, which, however, should 
never exceed the preoperative restriction. • Cartilage removal will not over- 
come arthritic or osteo-arthritic changes nor will it improve muscle atrophy if 
dependent on organic muscle fibrosis, although definite benefit will be ob- 
tained by removal of the offending cartilage regardless of other existing 
pathology. The prognosis also depends upon whether the associated pathology 
will have been corrected at the time of operation. Failure to remove all the 
foreign bodies, pinched fat tabs, failure to recognize torn crucials or the 
“other” torn meniscus — all contribute to a poor prognosis. 

With, however, early operation, in the absence of quadriceps atrophy, the 
employment of a small incision, and minimal operative insult, a lasting benefit 
without functional defect should be obtained. Temporary disability from 
six to ten weeks is the rule. 

What, therefore, is the indication for operation? — the diagnosis. There 
is one rational treatment for a torn cartilage — its removal, and this, as soon 
as the diagnosis can be made. I have operated in emergency on a few cases 
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brought into my office or the hospital with the joint locked. If, however, there 
is no locking and we are still confident of the diagnosis I think it might be well 
to wait a few days for the subsidence of the synovial reaction. This, though, 
is by no means essential. The joint should be put at rest, but in my opinion 
external heat, manipulation, diathermy and all forms of physiotherapy are 
contraindicated. 

A majority of the cases which were encountered were those which had been 
subjected to physiotherapeutic insults for weeks and sometimes months. These 
are the cases which bleed profusely. I have found repeatedly no necessity for 
ligatures. The region of the knee joint does not take kindly to the foreign 
protein of catgut. 

After performing any series of routine operations one unconsciously drifts 
toward simplicity of method and economy of maneuver and manipulation. I 
have arrived at a standard of operation which is recommended in view of the 
short time obligation imposed upon the working man and the very low per- 
centage loss motion. I have followed most of my cases back again to in- 
dustry. The majority have minimal defects. Many have no defects. The 
higher percentage defects are due to the long delay in operations in which 
there has been replacement fibrosis in the quadriceps muscle preventing com- 
plete flexion and other associated pathology. This delay is not to be accredited 
to the operative procedure but in many instances to prolonged physiotherapy. 

The incisional approach so frequently spells the success or failure of the 
arthrotomy that observation in these cases may be of interest. In the early 
series we opened the joint vertically by splitting the patella, or the long para- 
patellar exposure, curved or straight, but in so many cases we had difficulties 
that we were forced to abandon these pedigogic or teaching exposures to 
obtain freer postoperative mobility and a shorter period of convalescence. 

A certain number of cases develop an unusual postoperative effusion. In 
two classical instances of my colleagues, in which nine-inch parapatellar inci- 
sions were made, postoperative intra-articular pressure ruptured the capsular 
and ligamentous sutures, permitting a complete external dislocation of the 
patella — ^both cases came to reoperation. Another group of cases present a 
postoperative subcutaneous periarticular reaction due to lack of resistance 
to the excessive amount of catgut required in such long incisions. This peri- 
articular reaction subsides very slowly and greatly prolongs a convalescence. 
Longshoremen, demolishers, construction and cement workers and other types 
of labor in which the foreign element forms a very high percentage, will fre- 
quently develop a psychoneurotic attitude to the long scar and its frequent 
periarticular reaction which gives them adequate pretext to prolong compen- 
sation payments for a year or more. Moreover, the frequency of sensory 
disturbances, particularly the numbness following severed internal saphenous 
nerve filaments, is another pretext for prolonging disability payments. 

The knee joint is therefore less exposed to surgical insult by the use of 
the “peep-hole” incision — one inch long, extending below and lateral to the 
patella, terminating at the anterior end of the semilunar attachment. After 
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the skin is incised the subcutaneous tissues are forced bluntly aside, the col- 
lateral ligament exposed and split in the direction of its fibers and again by 
blunt dissection the capsule exposed. At the lower pole of the incision are 
the geniculate arterial twigs which can be retracted, with a bloodless access 
to the joint. The one-inch capsular incision can be stretched by blunt re- 
tractors to permit visual access to all the structures of the anterior portion 
of the joint where practically all of the joint pathology lies. 

In semilunar pathology, clinical signs will indicate whether it be a 
dislocation of the internal or external cartilage and the incision can be made 
accordingly. All pathology can be treated through the small incision except 
the removal of the opposite semilunar. With the cautious and gentle use 
of the blunt retractors there is no necessity for overlooking additional items 
of pathology. The teaching incisions have been abandoned as being unneces- 
sary, exposing the knee to hazardous complications, and contributing in many 
cases to unstable joints. A procedure is presented and recommended, which 
for simplicity may be indicated by the following points in technic: 

(1) Preoperative shave; green soap scrubbing, iodine, decolorized with 
alcohol and a sterile towel. 

(2) Morphine, preliminary to spinal anesthesia, for complete muscular re- 
laxation and vasomotor constriction. 

(3) Omit the tourniquet. 

(4) Iodine preparation from the toes to the upper thigh. We do not 
consider the operative technic of entering the knee joint with any more appre- 
hension than a laparotomy. We omit the Lane, no touch technic, and avoid 
towel tricks. We believe the knee has the same biologic resistance to infec- 
tion as the abdomen and will take care of the casual staphylococcus present 
in any operative skin incision. 

(5) With this preparation not one of this series had an infectious reaction, 
though a few had an escape of synovial fluid into the subcutaneous tissues, 
another small number showed catgut irritation, and one or two cases had 
stitch abscesses. In no case was there a septic arthritis. As proof of the 
preparation there has been the primary healing. 

(6) Just lateral to the patella, beginning at the anterior end of the semi- 
lunar cartilage, a vertical one-inch incision is made. This skin knife is dis- 
carded, and by blunt dissection the internal lateral ligament is exposed. This 
is split in the direction of its fibers and at the lower end of the split is en- 
countered the inferior geniculate artery which is the only ligation required, 
and in many cases this can be retracted. The capsule is then divided and 
blunt fenestrated McBurney’s retractors are inserted and the entire wound 
inspected, without traumatizing the synovial membranes. 

(7) Through this opening it is possible by the proper application of blunt 
retraction to inspect the opposite cartilage, anterior crucial ligament, fat tabs, 
condyles of the femur and the semilunar cartilage. 

(8) We use the standard abdominal technic, have discarded the no touch 
method, and do not traumatize the synovial lining. 
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(9) In the transverse fractures, the anterior fragment is removed in toto 
by the use of a bistoury pointed scalpel. In cases which have not been sub- 
jected to prolonged baking and diathermy there is very little vascular reaction 
when the margin of the cartilage is split from its attachment at the coronary 
ligament. Gauze packing for a moment or two is a sufficient hemostat. In the 
bucket-handle type the inner fragment is cut by a narrow, sharp pointed 
blade as far back in the intercondylar space as possible. Then the external 
portion is removed from the margin of the tibia as far back as possible. I 
have never encountered postoperative symptoms from the retracted posterior 
cartilage fragment. 

(10) Take scrupulous care to cut off the snow capped tip of the fat tabs. 
This was brought home to me in one or two classical cases in which a very 
satisfactory removal of an internal semilunar cartilage was done and some 
months later it was necessary to reoperate to remove two fibrous fat tabs be- 
fore a cure of symptoms could be obtained. This impresses one of the necessity 
of removing all the pathology of a knee in one sitting. 

(11) The fat tabs are trimmed off, rarely tied. The bleeding is insignifi- 
cant and stops readily on pressure. 

(12) Use the gentlest intra-articular manipulation. 

(13) The joint should not be closed until all bleeding points have been 
stopped by pressure. 

(14) We protest against pouring saline or ether into the knee joint. 

(15) Closure of the wound consists of the use of single No. 2 chromic, 
interrupted, with exact apposition of the synovial borders without eversion 
of the synovial membrane into the extra-articular spaces. Interrupted sutures 
are used, as not infrequently there is a pronounced postoperative effusion 
which sometimes persists for many days. If a single continuous suture be 
used it not infrequently absorbs or breaks and the entire capsule wound 
gaps open. The same may be said in repair of the internal lateral ligament, 
namely, the use of single, interrupted chromic No. 2 at quarter inch intervals. 
The repair of the subcutaneous tissue should be made by plain No. i, either 
continuous or interrupted, and use of silk for skin is preferable to catgut 
as the latter not infrequently produces an aseptic reaction. One small 
square of gauze is placed over the wound and the single layer of wadding 
is rolled around from the midcalf to the midthigh. Around this a circular 
case is applied. The case is used as a buffer to prevent an undue effusion 
into the joint and to avoid the danger of too much tension on the sutures. 

(16) The case is removed on the fourth day and the wound inspected. 
The sutures are removed on the seventh day and gentle passive motion be- 
gun. I do not approve of forceful, painful flexion of the leg at this time. 
Let the patient be his own masseur and manipulator — but keep after him! 
On the fourteenth day the patient routinely leaves the hospital, usually en- 
cumbered with a little excess fluid which subsides in the course of an addi- 
tional two weeks. Persistent activity on the part of the patient is encour- 
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aged and manipulation and massage is necessary only in the case with muscle 
atrophy. Six to ten weeks is an average disability. 

SUMMARY 

(1) Early diagnostic recognition of the torn cartilage and its differentia- 
tion from other conditions. 

(2) The diagnosis is the indication for operation. 

(3) The contraindication of physiotherapy after injury and the tourni- 
quet prior to operation. 

(4) The employment of the small, bloodless incision and the gentle 
handling of the intra-articular structures. 

(5) Early postoperative muscle development. 

(6) The minimal scheduled defect and the short postoperative con- 
valescence recommend the standardization of this method of treatment. 
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INTERNAL DERANGEMENTS OF THE KNEE * 

William Darrach, M.D., Sc.D., LL.D. 

New York, N. Y. 

When a patient complains that his knee slips, catches, locks or gives way, 
it is no longer wise to make a diagnosis of a loose meniscus, and take it out 
through a peep-hole incision. There are other conditions which are involved 
in these attacks of instability, pain and swelling which should be considered 
and attended to. 

The stability and usefulness of the knee joint can be interfered with in 
more ways than one. It is better not only to make as careful a preoperative 
diagnosis as possible, but also to make as thorough an exploration as can 
be done without impairing the joint function. The synovial lining and its 
subjacent fat pads, the articular cartilage covering the femur, patella and tibia, 
the lateral and crucial ligaments must be considered as well as the meniscus 
on each side. In addition to these conditions, loose bodies in the joint and 
abnormalities in the periarticular structures should be borne in mind. 

If a naked femur and a tibia are fitted together, one is impressed by the 
poor fit of the articular surfaces. With the menisci in place, the cup for 
the condyles on each side is a little deeper but it still looks pretty unstable. 
When the collateral and cruciate ligaments are added, it gains a good deal 
of rigidity. But clinically the knee is only rigid in two positions, extreme 
extension (the locked position) and extreme flexion. These ligaments are 
all lax in any other position as can be shown by the distinct amount of rota- 
tion and lateral motion which can be obtained in any normal knee if the 
muscles are relaxed. If it is realized that the only time, in normal use, that 
the knee is fully extended is when the individual stands with his weight on 
one leg, the importance of these ligaments in maintaining stability becomes 
negligible. They check excessive motion but they do not hold the knee rigid. 
In ordinary walking, running, lifting, sitting or in the various forms of ath- 
letic exercise, the knee is never in complete extension or complete flexion. 
The stability and smooth function of the normal knee depend on the sup- 
porting muscles which pass across it. Hence, the importance of maintaining 
the tone of these muscles when the joint becomes deranged. As the knee 
is flexed and extended, the point of contact between femur and tibia shifts 
forward and backward. Coincident with this the menisci move forward and 
back. This probably is due to the pressure of the* approaching articular sur- 
faces in the same way that a watermelon seed can be propelled when squeezed 
between thumb and finger. Unless the pressure is maintained steadily, how- 
ever, they can be caught between the opposing surfaces and then become 
subject to crushing injuries, which split, break or loosen their attachments. 

In certain parts of the knee joint, the synovial lining is firmly adherent to 

* Read ’before the New York Surgical Society. January 23, 1935. 
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the adjacent periosteum, capsule or aponeurotic structures. Elsewhere it 
is separated by fat pads of varying thickness. Distal to the patella this fat 
pad is more marked than anywhere else and its synovial covering lies in folds 
with thin sharp edges which lie more or less horizontally. It is attached to 
the anterior part of the intercondyloid notch by a thin band called the liga- 
mentum mucosum. These synovial folds or alar ligaments can be caught 
between the joint surfaces with resulting hemorrhage and laceration. With 
the organization of the blood clot, fibrous nodules are formed which in turn 
are more easily caught and again damaged. Several of these fibrous nodules 
may be found in the free edge, sometimes of considerable size, and may even 
contain bony tissue. At times these nodules are seen attached by thin pedicles 
and they may become detached to form one type of loose body. 

Less frequently the fat pads lying elsewhere in the joint are hypertrophied 
with resultant folds and fringes or villi. When sufficiently pronounced, it 
is called villus arthritis. The term lipoma aborescens, has been used to 
describe an especially exaggerated type with cauliflower like mass of deep 
yellow or orange colored fat. 

The pad lying just proximal to the patella between the quadriceps tendon 
and joint cavity may hang down and get between the patella and femoral 
surface. Similar fat tabs are found lateral to the femoral condyles. These 
have been seen hemorrhagic and lacerated. 

There is a wide variation in the appearance of the synovial lining in these 
deranged knees. It may be quite normal in appearance and texture, often 
it is injected, frequently it is thickened, edematous, velvety and purplish in 
color, or it may have a deeper sepia color. In recent cases of injury, actual 
lacerations of the synovial lining are seen. In old cases with repeated accir 
dents, especially when loose bodies are present, it may be brown, tough and 
leathery and two to five Mm. thick. Adhesions are found at times, either 
in the form of bands or as partial obliteration of a portion of the joint cavity. 
These undoubtedly give rise to pain and limitation of motion. 

The articular cartilage covering the femoral and tibial condyles and the 
back of the patella frequently shows evidence of disease. Instead of the 
bluish white appearance and hard surface it may be distinctly yellow and 
soft. When a smooth instrument is rubbed over, its surface, it feels loosened 
and can be thrown into little folds. The cartilage may be fissured and 
frayed so that finger -like processes can be lifted up. The process may go 
deeper and .involve almost the whole depth of the cartilage and large por- 
tions may be partly detached with the formation of pedunculated flaps. The 
more exaggerated picture where large areas several cm. in diameter are more 
or less completely separated with a portion of underlying bone is less com- 
monly seen. It is believed that only this extreme type deserves the title of 
osteochondritis dissecans. Chondritis seems a better term for what may be 
the early stages of the same condition. This condition can quite well be 
explained by trauma alone, without making use of the embolic theory. The 
milder lesions are frequently associated with an abnormal meniscus, fat tabs 
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and loose bodies, or they may be the only discoverable lesion. When these 
portions of articular cartilage become entirely separated they form a second 
type of loose body. A third type of loose body is seen when a portion of 
the condylar surface is knocked ot¥ by direct trauma. Sometimes its former 
site appears as a concavity in the condyle, the surface of which varies with 
the time elapsed since the accident. In several cases with rather recent acci- 
dents, masses of fibrin were found lying on and adherent to the synovial 
lining. In one case a strand was found, six cm. in length and attached only 
at its two ends. These easily might have become detached to form loose 
bodies. 

Seventy-nine per cent of our cases gave a definite history of injury to the 
knee which usually involved side bending or rotation. It is quite logical to 
suppose that most meniscus cases start with such an injury which loosens 
their normal attachment and makes them more likely to become pinched and 
injured. When such knees are explored soon after the injury, it is often 
possible to demonstrate tears in the aponeurotic layer, in the lateral ligaments, 
in the synovial layer and the patellar tendon. In our last 109 cases, 18 per 
cent showed partial or complete tears of the anterior cruciate ligament and 
many of these had no instability demonstrable. 

The various types of injury to the meniscus are well known. It may be- 
come detached at any point in its circumference and split in any direction, 
or it may only be abnormally loose. In any case it gets caugbt between the 
condylar surface and makes trouble. Cysts occur occasionally in the cartilage. 
We have but one suspected case which refused operation. Occasional new 
growths are found in the periarticular structures which may interfere with 
normal joint motion. We had one examjDle of hemangioma invading the 
region of the knee which had extended into the alar fat pad and become in- 
jured. In a number of these cases hypertrophic lipping of the margins of 
the femoral or patellar articular surface was found. These irregular spurs 
may be smooth and rounded or may present sharp, jagged edges. The syno- 
vial membrane in contact with these projections shows the evidence of re- 
peated irritation. Irregularities in the articular surfaces of either femoral 
condyle, or tibia, or the dorsal surface of the patella as a result of fracture, 
sometimes interfere with normal joint function. 

The histories of patients with internal derangements of the knee are very 
similar irrespective of the condition existing in the joint. There are usually 
repeated attacks of what they describe as slipping, catching, giving way, or 
locking of the knee, usually accompanied by a sudden, sharp pain and fol- 
lowed by more or less joint swelling. The attacks may be slight in severity 
and transient in duration, relieved by shaking the leg or kicking it out straight. 
On the other hand, the joint may be definitely locked with inability to change 
the position which persists for several days. Some people are able to dis- 
cover just what motions bring these attacks on and learn to avoid them. 
One patient is recalled who gave up, one after the other, tennis, golf, swim- 
ming and running, but when her knee locked as she turned over in bed, she 
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not sufficient to justify the exploration. In no case was the knee completely 
normal. 


SUMMARY 

The meniscus is not the only cause of internal derangement of the knee. 
Many other conditions may give the same clinical picture. 

The majority of these knees have more than one lesion. 

It is wiser to make an incision which will allow full exploration of at least 
the anterior portion of the joint. 

The thigh muscles are the most important structures in maintaining stability 
of the knee joint. Maintenance of their tone should be aimed at before opera- 
tion and resumed as quickly as possible afterwards. This is best accom- 
plished by active use. 


Illustrative Case Reports 

Case I. — P. F., 19 years of age. Three and one-half years before admission, the 
patient jumped down a short distance, kicking his heels up as he did so. Before he 
reached' the ground, he felt a sharp, sudden pain in his right knee. After that, he was 
unable to put his heel to the ground in walking; that is, there was distinct limitation of 
extension. Operation was advised but refused, and the patient continued to have an 
unstable, weak knee. 

Three days before admission, while climbing stairs, something snapped in his knee 
and he was unable to extend it beyond 130°. There were pain and tenderness along the 
medial aspect of his joint line. He was operated on May 25, 1932, and a "bucket- 
handle” meniscus was excised. The synovial lining was slightly thickened, but the 
articular surfaces and other joint structures were normal. He was up on the fourth day, 
walking on the sixth, and discharged on the eighth. He reported back five months later 
with a complete return of function and with no pain or disability. He stated that on 
the fourteenth day after his operation he pitched a full nine innings of baseball and ran 
bases, too, without subsequent pain or swelling. Two years and three months after 
his operation he is still rated as completely normal. 

Case II. — S. D., 20 years of age. Ten days before his admission to the hospital, 
the patient slipped while working and struck the inner side of his left knee. There was 
immediate pain, followed soon by swelling. There was limitation of extension with 
tenderness along the medial aspect of the joint line. Seventy-five cc. of bloody fluid were 
aspirated and, on the following day, 50 cc. more. As extension was still limited after 
12 days, he was admitted for operation which was carried out April ii, I933- 

The joint contained about 30 cc. of serosanguinous fluid. The medial meniscus was 
partly detached in front, thickened and split, the inner portion being loose and tucked under 
the lateral portion so that its end was presented as a rounded nub. The ligamentum muco- 
sum and the anterior cruciate ligament were completely torn across. The meniscus and 
stump of the cruciate were excised and the alar pad sewed up to the front of the joint. 

The patient walked with crutches on his ninth day and was discharged on the 
tenth. At the end of five weeks, he was playing box ball. At three and one-half months 
his only complaint was slight pain on the inner aspect of his joint. He went back to 
work in the boiler room at the end of three months. At the end of a year, there was no 
instability or pain. His movements are complete, but he says that after long walks 
or playing baseball, he has a slight sense of weakness. 

Case III. — A. H., 40 years of age. Ten years before his admission to the hospital, 
a horse fell on his leg, which laid him up for a month. The pain, which began at that 
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time, increased with gradual swelling three weeks before his first admission and roentgen 
rays showed the presence of a loose body. 

On July 10, 1931, at operation, a pedunculated, loose body was found in the inter- 
condyloid notch, and removed through a small incision. The patient started weight bearing 
on the tenth day and was discharged on the twelfth. He continued to have some pain and 
a sense of weakness, with a varying amount of fluid in his joint. 

Twenty-one months later he had to give up work because of pain and swelling. He 
was readmitted May 2, 1933. The knee was explored through a longer incision. There 
were many large hypertrophic spurs along the articular margins of the condyle and 
patella. The medial meniscus was eroded and the synovia was thickened, purplish and 
fringed, and the alar fat pad was hypertrophied. The lateral meniscus showed a dentate 
edge and there was a large eroded area on the femoral condyle. The spurs were removed, 
and the alar fat pad and lateral meniscus were excised. The eroded area on the condyle 
was shaved to normal tissue and the greater part of the thickened synovia was excised. 
The patient could lift his heel from the bed on his fourth day and was up in a chair on 
the eleventh, walking on the twelfth. A moderate sized hematoma was opened on the 
fifteenth day which healed slowly without infection, the patient being discharged on the 
forty-first day. Twelve weeks later his motions were i75°-9o° and he was walking four 
or five blocks. Seven months after the operation, he reported back that he had been 
working for some time, being on his feet for eleven hours without difficulty. 

Case IV. — J. T., 19 years. The patient stated that a year before admission he fell 
from a tree, landing on both knees. He was laid up for a week with a swollen, painful 
right knee. Soon after this he noticed a movable lump and since that time there 
occurred several attacks of pain and swelling with occasional locking. He said he could 
feel three separate loose bodies. These were evident on radiographic examination and 
on December 10, 1931, two loose bodies were removed through a small incision. 

Ten days later the joint was again opened through a median patella splitting incision 
and a third loose body was removed. A large, deep, eroded area was found on the 
medial condyle, and the alar pad was greatly thickened with several fibrous nodules in 
its margin. The synovia was purple, velvety, and thickened. In addition to removing 
the third body, a partial synovectomy was done and the margins of the eroded areas were 
shaved off. 

The patient was up on the eighth day, walking on the twelfth, and discharged on the 
twentieth. Crutches were discarded at the end of four weeks. At the end of 14 weeks 
he was working as a floorscraper. He reported at the end of 28 weeks with complete 
return of function, being able to sit on his heels and with no pain or disability. At the 
end of 20 months, the report is normal ; there is painless motion with no disability. 

Discussion 

Dr. John J. Moorhead recalled having on two occasions shown before 
the Society a series of knee joint cases. He had, and quite recently, prepared 
a resume of these which now number 244. He was almost completely in 
accord with what Doctor Darrach had said in respect to the methods of diag- 
nosis, in respect to the multiplicity of lesions within the joint, and particularly 
as to operative treatment and postoperative management. One of the most 
striking demonstrations he had made was that even in the presence of marked 
damage to the crucial ligaments, nevertheless, function had been maintained. 
In a number of these cases there have been plateau fractures in which the 
spine of the tibia was unquestionably damaged. At Reconstruction Hospital 
he had not been able to pick up a case in which he could be sure there had 
been a crucial ligament injury. He was particularly glad to hear Doctor 
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Darrach say that he is in favor of, and employs, the large incision. He has 
apparently abandoned the median incision in which the patella was split. 
The mediolateral incision follows the inner margin of the patella because 
most lesions are on the inner side. That is a very satisfactory incision and 
can be made on the outer margin instead, if desired. He was likewise pleased 
to learn that by the use of tourniquet the postoperative effusions had been 
lessened. That had been his experience. He was interested, also, in Doctor 
Darrach’s remaidcs as to the development of osteochondritis dissecans and 
particularly in hearing him say that a history of trauma can be, and often is, 
obtainable in these cases. He thought the speaker’s emphasis on the ultra- 
aseptic technic most important. 

Dr. Donald Gordon thought that to the majority of people who have two 
good knee joints, Doctor Darrach’s presentation would be sufficiently inter- 
esting, but to one who has only one it is very pleasant to see the success 
with which knee joints can be exposed and patients quickly turned out of 
the hospital without the infections that were held up before us in the old 
days. The surgical profession should emphasize to the medical profession 
the importance of these so called minor pinched lesions, or whatever they 
might be. If they could be taught to get these cases under proper surgical 
care before they develop relaxation of the muscles, it would be a great step 
forward. 

Dr. Clay Ray Murray said prompt recognition of many of these injuries 
to the knee joint is of the utmost importance. It is early attention to many 
of them which spares the joint from subsequent secondary degenerative 
changes. One of the chief obstacles to prompt and adequate care is the fre- 
quency of the diagnosis of traumatic synovitis with effusion. It may be 
almost categorically stated that accumulation of fluid in a knee joint to an 
appreciable amount in twelve hours or less after a trauma to a previously 
normal knee never represents a traumatic synovitis, but a hemarthrosis. 
Any diagnosis made under these circumstances must explain bleeding into 
the joint cavity. If this is understood there is much less likelihood of pass- 
ing over derangements of the joint, and much less chance of overlooking 
pathology on exploration of the joint, and much less satisfaction in the use 
of an incision inadequate for thorough exploration. 

The statement in reference to early fluid accumulation after knee joint 
injury, often after relatively mild indirect trauma, and hemarthrosis, and 
incidentally the safety of knee joint aspiration under proper technic, is sup- 
ported by the results of several hundred aspirations over a period of five 
years without the occurrence of anything remotely resembling infection, and 
with, so far as I know in early cases, not a single exception to the rule that 
early accumulation means hemarthrosis. 

Doctor Darrach said in regarding the advantage of getting these knees 
fairly early, I have completely shifted my point of view. I used to let them 
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wait until six or seven attacks, that is until the condition seriously interfered 
with their pleasure. I have seen a lot of those fellows since and many have 
had their knee joints operated on by someone else, or else the joints are 
creaky and slippy, or they have given up their tennis or are playing only 
seven holes of golf. We treat our automobiles better. If we get anything 
knocking in it, we get it out, and it seems to me when there is a meniscus 
or a bit of bone being ground up it should be gotten out. I firmly believe 
that many chondritic cartilages are not embolic, but just plain trauma. We all 
know that cartilage does not heal very well. It may be replaced by fibrous 
tissue. When you are satisfied that there is something wrong with a knee 
joint, you had best go in and attend to it. My impression is that we have 
had well over 500 aspirations of the knee joint and I don’t believe we have 
had more than three yellow taps in the whole lot, which is less than i per 
cent in knee joints following trauma. They are not yellow taps, but blood, 
and you can’t get blood unless something tears and gives way; whether it 
is s)movial lining or bone or some part of the joint, these aspirations are 
bloody. 

It took me a long while to come to the free wide incision — about three 
years ago. That is a long time to wait before profiting by your mistakes. 
But there are still a lot of peep-hole men. 

To persuade patients to move their knees requires a good deal of team 
work. The patients are talked to beforehand and almost before they come 
out of the anesthetic. Everyone who goes by — internes, nurses, and others — 
tells the patient to move his knee. Some patients will do so at once; others 
will not make a quiver and require four or five days before beginning to 
contract their muscles. The sooner those muscles begin working together on 
their own, however, the sooner will you have a recovery. The only way is 
to make them do it. We do not put them up in plaster. 
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DUODENAL ULCER AND BANTI’S DISEASE* 

John E. Jennings, M.D. 

BnooKLYN, N. Y. 

Case Report. — Louis S., aged 30, an Italian barber, had been treated for ulcer of 
the stomach for ten years and stated that he noticed tarry stools five years before that. 
Admitted to St. Peter’s Hospital, Brooklyn, July i, 1929, he had been vomiting blood 
every three to six hours for three days and had noticed several massive tarry stools. He 
was exsanguinated. Hemoglobin 30 per cent. Under morphine, glucose, hypodermoclysis, 
bed, rest and peptonized milk feeding his bleeding ceased and after a transfusion of 500 
cc., a gastro-enterostomy-, posterior, without clamps, was done. His recovery was un- 
eventful and he was discharged. 

He improved under liver extract and iron, doing fairly well for a few months. Then 
in October, 1930, he again suffered several hemorrhages with massive tarry stools, his 
hemoglobin again falling to 30 per cent. He returned to the hospital where, after several 
weeks of preparation and another preoperative transfusion, an indurated ulcer of his 
pyloric and postpyloric region was excised with the mucous membrane of half the antrum 
and pylorus ; shelling this out beneath the muscular coats after the method described by 
Bancroft, the ulcer was removed, the duodenum and stomach closed with exclusion of 
the pylorus. The gastro-enterostomy was in good condition and the pathologic report of 
tissue removed was nonmalignant, chronic ulcer. 

For eight months the patient did fairly well. Then, again, he passed several large 
tarry stools and was sent to the hospital for bed, rest and care. He did well and was 
discharged in a month, November 15, 1931. 

For more than two years he was moderately well, but his hemoglobin, in spite of 
liver feeding, did not rise above 50 per cent. In March, 1934, he passed tarry stools 
once more and again entered the hospital. This time it was found that his spleen was 
markedly enlarged. A diagnosis of Banti's disease was made. On May 2, 1934, opera- 
tion showed a normal gastro-enterostomy and a large spleen was removed. After a 
rather stormy convalescence, he was discharged on August 7, 1934- He has regained 
his strength, gained 30 pounds in weight, and is at work on a full maintenance diet 
(January 7, 1935). PatJwlogic Report. — Banti’s Disease (Fibroadenoma of Spleen). 

Comment . — ^The case is presented of a man who had a duodenal ulcer, 
with repeated hemorrhages, and splenic anemia. The splenic anemia was 
undoubtedly present at the beginning but its character was unrecognized. The 
differentiation between hemorrhage due to splenic anemia and to duodenal 
ulcer is very interesting. 

DIAPHRAGMATIC - HERNIA 

Dr. John E. Jennings presented Henry A., admitted February 16, 1921 ; discharged 
Alarch 9, 1921. In May, 1918, while in action, patient was gassed and sustained a shrapnel 

♦Presented before the New York Surgical Society, January 19, 1935. 
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wound of the left chest. Emp3'ema followed which was drained. In August, 1919, he 
vomited a large amount of blood and has had repeated recurrences of hematemesis since. 
He has lost weight and strength. Moderate occasional pain in the epigastrium. He now 
vomits everything he eats. On examination — a sick man evidently dehydrated and some- 
what emaciated. His chest shows a few subcrepitant rales at the right apex. A rough 
first sound over the precordia with a presystolic thrill. Two scars, one in the left anterior 
axillary line at the third interspace and another in the seventh interspace at the posterior 
axillary line. A movable right kidney was recognized. Otherwise his abdominal ex- 
amination was negative. Radiographic examination of the gastro-intestinal tract shows 
a diaphragmatic hernia with pyloric end of the stomach or duodenum in the left thoracic 
cavity forming an almost complete obstruction. There is shot or shrapnel in the left 
thoracic wall posterior at the level of the fifth interspace and below. Fluoroscopic ex- 
amination shows ; Plain — what seems to be a gas bubble in the stomach above level of 
the left diaphragm. Density as of partially collapsed lung above this. With barium meal 
— definite diaphragmatic hernia through left dome. 

Operation . — February 21, 1921. — After a transfusion of 500 cc. an incision from the 
tip of the ensiform downward and outward to a point just below the tip of the left 
twelfth rib. Fault in the diaphragm containing practically all of the lesser curvature and 
a considerable portion of the fundus of the stomach about three inches to the left of the 
midline just lateral to the pericardium. It also contained the. tip of the spleen. The 
opening was stretched, the adherent stomach freed and pulled down and the opening 
closed with a double row of sutures of chromic gut. The abdomen was closed without 
drain. His recovery was uneventful. 

Follow up a year later showed him well and symptom free. Sometime in 1925 he 
began to have symptoms of indigestion — distress after eating, with nausea and occasional 
vomiting. He was told he had an ulcer and put on a diet. He noticed tarry stools several 
months ago, has lost flesh and strength, and on October 27, 1927, vomited what he says 
was a large amount of blood. He was again admitted to the Brooklyn Hospital on 
December 8, 1927. Hemoglobin 60 per cent. Red blood cells 4,800,000. Radiographic 
examination showed: The proximal three inches of stomach within the left chest. At 
the point where the stomach passes through the diaphragm there is a definite band like 
a narrowing of the lumen so that it measures only about an inch. Meal passes readily into 
the small intestine. 

Second Operation . — On February 21, 1928, an incision was made removing the old 
scar and separating the adhesions between the stomach, the great omentum and the an- 
terior abdominal wall. The opening in the diaphragm was found just to the left of the 
spine and well posterior, the aorta behind, the heart in front, the esophagus just to the 
inner side. It was a recurrence through the median extremity of the sutured hernia of 
seven years before. The opening would admit two fingers but not three. It was sur- 
rounded by a fibrous ring. The stomach was firmly adherent to the pleura and lung. An 
attempt to free it was begun but stopped because of hemorrhage. The ring was then 
cut with a probe-pointed bistoury outward toward the chest wall and the opening en- 
larged to admit the hand, thus freeing the hour-glass constriction of the stomach. The 
abdomen was closed without drainage. His convalescence was without incident. 

In November, 1929, he was readmitted for hemoptysis, his gastric symptoms having 
been relieved since the operation eighteen months previous. This was believed to be 
due to an abscess of the left lower lobe of the lung where a radiogram revealed an area 
of thickening of lung or pleura. The irregular shadow of a shrapnel fragment was 
thought to lie within this area. He had no evidence of tubercular involvement. Rest in 
bed with postural drainage relieved his cough and hemoptysis. He did not desire op- 
erative treatment and was allowed to go home. He has been well and able to work 
for six 3'ears, and is offered as a case of gastric hemorrhage with diaphragmatic hernia, 
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treated for some time as an ulcer of the stomacli — operated upon with recovery. There 
was a recurrence of hernia and again an erroneous diagnosis of ulcer. He was operated 
upon and the obstruction was relieved by section of the diaphragm with recovery. Con- 
valescence was complicated by a foreign body abscess of left lung. 

HIRSUTE VIRILISM 

Dr. John E. Jennings presented H. R., female, 27; single; complaining of obesity, 
hirsutism, amenorrhea. Her father died of cancer. Her mother was psychopathic- 
melancholia. She has been obese since the age of 15. The obesity has been progressive; 
her weight is now 180. Until five years ago she had scant hair distribution over her arms, 
legs, and a little at the lower end of the spine. Within these five years hair has grown 
much thicker and now covers the trunk, front and back, parts of face, and all the 
extremities. Her periods began at 18 and have occurred about once a year, lasting 
three days with scant flow. 

A short, heavy young woman with a round moon face. She has hair on her chin, 
both cheeks and upper lip. There are many fine punctate scars from the electrolysis 
over the lower half of her face. Obesity most marked in upper half of body including 
her face, back pads and girdle fat. Thick hair over sternum. Male distribution over 
abdomen, back and extremities. There is marked hypertrophy of the clitoris which is 
four times its normal size. The nymphae are barely present. On rectal examination a 
small uterus can be made out. There are no pelvic masses palpable. Otherwise physical 
examination is negative. Blood and urine examination normal. Basal metabolic rate 
minus 12. Her eye grounds and visual fields are normal. Roentgen ray examination of 
skull shows a small sella turcica. The clinoid processes are in close approximation with 
the ends, almost in apposition. There is no evidence of necrosis or erosion. It was 
decided to explore the adrenals for the presence of a cortical neoplasm, or, failing this, 
for diffuse hyperplasia. 

Operation . — On November 2, 1934, under spinal anesthesia, an incision was made 
over the course of the eleventh right rib which, with the twelfth right, was widely re- 
tracted. The kidney exposed and drawn down with the suprarenal capsule. This ap- 
peared large and diffusely thickened but with no localized induration or tumefaction. It 
was considered a diffuse hyperplasia and the wound closed. The immediate postoperative 
course was stormy. The first day her temperature rose to 105.8“, respiration 40, pulse 
156. The second day T 103.8°, P 136’, R 36, gradually reaching normal in four days. 
She had received interrennin b.i.d. before operation and this was continued for three days 
after operation, with 1,000 cc. 5 per cent glucose in clyses t.i.d. The wound healed per 
prwtam. 

On December 4, 1934, under spinal anesthesia, an incision, slightly lower than the 
previous operation on the right, was made following the course of the twelfth rib on the 
left, from the angle to two inches in front of its tip. The muscles were cut and the 
twelfth rib removed subperiosteally from its tip to the angle. The kidney was freed 
from its fatty capsule and drawn down with the suprarenal. The anterior face of the 
suprarenal was dissected free and the kidney separated from its posterior surface. Liga- 
tures cast about the superior and inferior poles, cut and ligature thrown about the 
median blood supply and the gland removed. It was large and firm with no localized 
tumefaction. The postoperative reaction was very mild in comparison with that following 
the previous operation. She received interrennin, glucose and sedatives as before. She 
was discharged December 20, 1934- 

Pathologic Examination . — A report, of the tissue removed, by Doctor Goldzieher, 
to whom I am indebted for the privilege of seeing this case, showed the cortex of the 
adrenal definitely enlarged. Several distinct layers can be recognized. Outwards, the 
glomerular and trabecular zones stand out by their increased lipoid load. The inner- 
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most part of the trabecular layer and the reticular zone are chiefly responsible for the 
enlargement of the cortex. They do not contain any visible lipoids. The cytoplasm of 
their cells stains intensely with eosin. This hyperplastic zone stands out by its intensive 
stain so much that it becomes visible to the naked eye. There is also a substantial in- 
growth of the cortical tissue towards the center occupying the territory of the medulla. 
The latter consists mainly of scattered islands of chromaffin imbedded in the hyperplastic 
cortical growth. The latter consists mostly of darkly stained cells and only occasional 
islands of lipoid bearing elements. The chromaffin cells are densely packed and form 
syncytial complexes with several nuclei. The large veins within the central portion of 
the gland show fairly bulky musculature which, in some veins, is definitely hyperplastic. 
Diagnosis . — Cortical hyperplasia restricted to the inner layers, typical of the hyperfunc- 
tioning cortex; substitution of the medulla by cortical tissue and hyperplasia of the 
remaining medullary tissue ; incipient hypertrophy of the venous musculature. 

It is as yet too soon to form any opinion as to the effect if any, of this 
operation. The patient still retains her fat, her hair and her amenorrhea. 

Dr. M. a. Goldzieher (by invitation) said that surgical conditions of 
the adrenals have been recognized clinically only in recent times. Previously 
they belonged to the pathologist only, but recent advances in endocrinology 
have enabled us to diagnose some of these conditions in vivo. Tumors of the 
adrenal glands, particularly of the cortex, have been operated on before and 
are known to have produced symptomatology of tumor nature as well as of 
the endocrine type. It was not known until quite recently, however, that 
simple hyperplastic enlargement of the adrenal cortex is also capable of causing 
symptoms directly due to hormonal effects that could be remedied by surgical 
methods. The case presented by Doctor Jennings attempts to illustrate that 
particular type of case. 

What are the grounds on which we stand when we claim that the mere, 
and sometimes only moderate, enlargement of the adrenal cortex is capable 
of producing symptoms such as were present in this and other cases? What 
is the basis by which we can differentiate whether we are dealing with primary 
adrenal disease or merely with a secondary symptom complex due to hyper- 
activity of some other endocrine gland such as the pituitary? Among the 
hormone effects of the adrenal cortex, so far, only three are definitely known : 
(r) The life preserving effect of the adrenal cortical hormone, (2) The 
effect, as shown experimentally and clinically, that induces a deposit of fatty 
substances in the body thereby increasing weight, and (3) the action of the 
adrenal cortex upon the gonads, wdiich varies according to the age and sex 
of the individual. 

We have every reason to believe, both on the basis of clinical observation 
and animal experimentation, that an excess of cortical hormone or of one 
of the cortical hormones, if you prefer, is capable of producing obesity of 
a peculiar type, which, in our personal clinical experience, is characterized by 
a remarkable predilection for certain parts of the body. It leaves the lower 
extremities and forearms free and presents itself mainly as a diffuse trunk 
obesity with hear^ neck and a full moon face. 

It seems to be generally recognized that pathologic enlargement of the 
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adrenal cortex during embryonal life is intimately related to the development 
of pseudohermaphroditism. Enlargement of the adrenal cortex either of 
neoplastic or of diffuse hyperplastic type has been observed in children, 
particularly in the female child with the clinical picture of precocious puberty. 
In adult females it has been found in a fairly large number of cases character- 
ized by obesity and menstrual disorders, while the syndrome apparently does 
not occur in the male. Another sign that always occurs in these cases is the 
appearance of hair of the masculine type over the body and particularly in 
the face. Male hair distribution or the phenomenon of hair in the face is 
not unusual, of course, in the endocrinopathies and could not be considered 
as a pathognomonic sign ; however, the adrenal type of hirsutism is rather 
characteristic. I can look back upon man}'- years of experience in this field 
from the time when we observed adrenal changes only postmortem and 
diagnosed adrenal cortical enlargement or adenoma before we opened up the 
bod}’’ by a peculiar type of hirsutism, namely, the coarse black hair limited to 
the chin and the inframandibular region. The side of the face and the upper 
lip do not evenly share in the facial hairiness in contrast to the hirsutism in 
the pituitary type, in which type the hair is distributed primarily on the cheeks 
and upper lip and is soft in the beginning, before cosmetic procedures are 
resorted to. 

The case Doctor Jennings has presented showed a full moon face and 
obesity of the adrenal t3'pe; the hairiness of the face and body was similar to 
that noticed postmortem in so many cases of adrenal hyperplasia ; and, finally, 
on endocrine examination, the patient did not show any of the signs which we 
consider characteristic of 2>ituitary disease. The left adrenal gland presented, 
after removal, a very remarkable kind of anatomic lesion, that I have seen only 
in these clinical types, namely, an enlargement of the intermediary zone and 
a content mainly of reticularis and the inner part of the fascicularis. This 
zone is not only tremendously enlarged, but it is stained differently from the 
rest of the adrenal cortex: it stands out as a dark reddish band, a lesion not 
known in any other human condition but very well known in animal 
experimentation. It has been described by investigators in England as zone X 
of the adrenal cortex and is considered to be a sign of sexual immaturity in 
the female animal. 


PARTIAL GASTRECTOMY FOR BLEEDING DUODENAL ULCER* 

Richakd Lewisohn, M.D. 

Njnv Yokk, N. Y. 

Case Report. — A male, 56 years old, who was admitted to Mount Sinai Hospital 
on September 27 , 1934 , with the following history: Six years ago he began to suffer 
from epigastric pain which came on after meals and was relieved by food. He was put 
on a fairly strict diet and his symptoms became less severe until a few weeks before his 
admission. At that time although radiographic examinations were negative, a diagnosis 
of duodenal ulcer was made. Rehfuss test meal sho wed free acid 75. total acidity ii5- 

* Presented before the New York Surgical Society, January 9 , 1935- 
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One day previous to his admission to Mount Sinai Hospital he suddenly vomited a large 
amount of bright red blood and he noticed blood in his stools. His blood pressure on 
admission was 90/50 and his hemoglobin was 50 per cent with 3,000,000 red blood cells. 
During the first few days after his admission his symptoms were not alarming. He was 
given glucose solution intravenously and during the next two weeks received a number of 
subcutaneous infusions. It was hoped that the patient would gradually recover from his 
hemorrhage and be strong enough for another radiographic examination. On October 22, 
about three and a half weeks after his admission, he went into a mild collapse from 
which he rallied rather rapidly. In view of the fact that surgical interference was not 
contemplated at that time he was transferred to the Medical Service for further observa- 
tion and treatment. Two days after his transfer, the symptoms became worse. His 
hemoglobin suddenly dropped to 20 per cent and his blood pressure was 112/70. How- 
ever, in spite of repeated citrate transfusions his blood pressure continued to fall to 70/36 
and his hemoglobin to 25 per cent. The patient was evidently losing the blood as fast as 
it was put in by transfusion. Despite careful diet and milk drip there seemed to be no 
tendency for the ulcer to heal. Since his transfer to the Medical Service he had bled 
constantly and had at least three episodes of massive hemorrhage. In spite of the trans- 
fusion of 2,300 cc. of blood (given in four transfusions) his hemoglobin was 24 per cent. 
It was felt that conservative attempts to cure this ulcer had been exhausted and that in 
spite of his low hemoglobin surgical interference was indicated in an attempt to save this 
man’s life. For this reason he was transferred back to the Surgical Service and an 
emergency partial gastrectomy for bleeding duodenal ulcer was performed on October 30. 

Under general anesthesia a midline incision was made between the ensiform process 
and the umbilicus. A duodenal ulcer was found at the superior and posterior wall of 
the duodenum just below the pylorus. The stomach was divided just above the reentrant 
angle in typical fashion after the gastrocolic ligament had been ligated. The stomach 
was then pulled over toward the right and the pancreas with the duodenal ulcer attached 
to it was exposed. The duodenum was then freed from its adhesions posteriorly. During 
this process the duodenal wall tore. The ulcer base was formed by the head of the 
pancreas. It showed a marked infiltration and was about the size of a fingernail. After 
the duodenum had been freed sufficiently, three tiers of layer suture were applied to the 
duodenum. The lumen of the duodenum as it presented itself was comparatively small, 
hardly admitting the little finger. Catgut was used for the first and second layers and 
Pagenstecher for the third layer, thus extraperitonealizing the duodenal stump. The 
patient’s pulse by this time was 150 and it was deemed advisable to perform a Weir 
button gastro-enterostomy in order to expedite the operation. A small tube was placed 
to the duodenal stump. During the operation an intravenous saline infusion was given. 

The patient received a transfusion immediately after his return to the ward. His 
blood pressure on the day following the operation had risen to 135/60 and his hemo- 
globin had gone up to 39 per cent. The patient made an uneventful recover}" and was 
discharged from the hospital on December ii, 1934. Hemoglobin 54 per cent. The 
button was passed November 12. 

Roentgen ray examination December 28, 1934, showed a normally functioning stoma 
with rapid emptying time. A postoperative Rehfuss showed free acidity 18, total acidit}' 
30. Hemoglobin 65 per cent. 

Doctor Lewisohn stated that contrary to the general opinion the mortality 
from bleeding ulcers is high. Undoubtedly a large number of gastric 
hemorrhages stop spontaneously. However, when conservatism fails, radical 
surgery (partial gastrectomy) presents the only reasonable method of 
approach. Gastro-enterostomy is an absolutely futile operation in bleeding 
gastroduodenal ulcers. This patient was shown in order to demonstrate that 
the major operation of gastric resection may be performed successfully in a 
patient with a hemoglobin of 24 per cent. 
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VALVULAR PNEUMOPERITONEUM 

COMPLICATING MUCOCELLTJLAE CARCINOMA OF THE STOMACH 

Gordon B. Meyers, M.D., Thomas H. Bate, M.D., 

AND James E. Lofstrom, M.D. 

Detroit, Mich. 

FROJI THE DETROIT llF.CEtVINO HOSPITID AND TUF. CODDEQE OF MEDICINE OF WAYNE UNIVERSITY 

The usual result of the rupture of a hollow abdominal viscus is a general 
peritonitis. Very occasionally a spontaneous valve-like closure occurs, which 
prevents the free extravasation of fluid into the peritoneal cavity but permits 
the escape of air. The resulting clinical picture is that of an increasing 
abdominal distention without peritonitis or ileus. Fluoroscopic examination 
in such cases shows large quantities of free air beneath the diaphragm and 
thus reveals the cause of the distension. 

In 1932 Singer^ collected 24 cases of this type, all from foreign literature, 
and reported four of his own under the title of “Valvular Pneumoperito- 
neum.” In two of the latter the diagnosis was made prior to fluoroscopy by 
the characteristic clinical findings. 

A case was recently observed of gastric carcinoma with spontaneous 
perforation leading to pneumoperitoneum without appreciable peritonitis. 
The valve-like mechanism which permitted air but not fluid to escape from 
the stomach was demonstrated at autopsy. 

CASE REPORT 

A female, aged 45, was admitted to the Receiving Hospital, Detroit, October 9, 1934. 

Chief Complaint, — Dysphagia; abdominal distention; weight loss. 

Present Illness. — In January, 1934, the patient began to have difficulty in swallowing 
solid food, which seemed to lodge at a point opposite the xiphoid process, causing a 
choking sensation, but provoking no pain. As a consequence she restricted her diet, 
in the main, to liquids. At times even these seemed to be blocked on their way to 
the stomach. She had noticed fulness after eating for some months, which she attributed 
to gas, despite the rarity of belching. There was no appreciable distention until the 
week prior to entry when the abdomen progressively increased in size. There was 
some discomfort attributable to the distention, but never any severe abdominal pain. 
The appetite was fairly good. There was no history of nausea or vomiting. The 
bowel movements were fairly regular throughout the illness. The patient lost a total 
of 70 pounds in weight and became progressively -weaker. There were no cardio- 
respiratory nor urinary symptoms. 

Physical Examination. — There was marked tenderness upon pressure over the left 
tenth rib in the midaxillary line, but no crepitus nor deformity. The percussion note 
was tympanitic over the entire liver area. There were diminished breath and voice 
sounds with tactile fremitus at both bases posteriorly, but no rales nor changes in percus- 
sion note. The heart was negative. Blood pressure 110/70. The abdomen was symmetri- 
cally distended and barrel shaped. The panniculus was very thin. There was slight bulging 
with flatness in the flanks, shifting with change in position, but no fluid wave was ob- 
tained. The remainder of the abdomen was tympanitic. There was no tenderness nor 
rigidity. The spleen and liver were not felt. There was a firm, slightly tender, irregular 
mass in the midline, arising from the pelvis and extending four finger breadths above 
the symphysis. On vaginal examination this appeared to be a sphere about 12 to 14 
cm. in diameter. Although in the midline, the mass was freely movable to the left for 
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a distance of four cm. A nodule three cm. in diameter was felt in the right adnexal 
region. Both masses seemed to be distinct from the uterus which was small and was 
displaced posteriorly. 

Laboratory Reports — Urine, negative. Sahli Hb 8 8 grams; R.B.C. 3,600,000; 
W.B.C. 6,000; N.F.N. 9 per cent; F.N. 62 per cent; Eosinophiles i per cent; Lympho- 
C5'tes 28 per cent. Kline negative. Stools showed a consistent trace of occult blood. 
Six sputa were negative for tubercle bacilli. 

Roentgenogram of the chest showed peribronchial infiltration at the left base and in 
the middle and lower right lobes with a small amount of fluid in the interlobar fissure. 
There was an old healed tuberculous focus in the second interspace on the right Beneath 
the diaphragm there was a large amount of air, causing an upward displacement (Fig. i). 
The diaphragm moved fairly freely. Complete gastro-intestinal series showed no barium 



Fig I — Radiogram of chest showing large amount of air beneath 
the diaphragm and peribronchial infiltration due to pulmonary metastases. 


escaping from any part of the tract. The only positive findings were a slight delay in 
emptying of the esophagus and a slight irregularity at the cardiac end of the stomach. 
These findings were mistakenly attributed to positive pressure from the pneumoperi- 
toneum. 

Course in Hospital. — The temperature was, for the most part, normal but rose to 
between 99 and 100 on four occasions. The pulse ranged between 70 and 120, averaging 
90. On October 15, 150 cc. of slightly cloudy yellowish-green fluid were removed from 
the abdomen. The ascitic fluid showed a specific gravity of 1.015, a three plus albumin 
and contained 1,440 W.B.C. per cubic Mm., 95 per cent of which were polymorpho- 
nuclears. No organisms were found in the smear of the sediment and there was no 
growth after three days' culture. A specimen of gas was obtained from the peritoneum, 
which on analysis showed 7 per cent carbon dioxide, 2 per cent oxygen and 91 per cent 
nitrogdn. 
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Operation. October 27, I934, under spinal anesthesia. Upon opening the abdomen 
a large amount of odorless gas escaped and the distention disappeared. There was about 
500 cc. of a serosanguinous fluid in the peritoneal cavity, but no definite inflammatory 
reaction in the peritoneum. Bilateral solid tumors of the ovaries were found and re- 
moved. The upper abdomen was explored by palpation and by means of a Cameron 
light, but no further pathology was noted. The patient did not react well to the opera- 
tion and expired a few hours later. 

Pathologic Diagnosis. — The gross and microscopic appearance of both ovaries was 
characteristic of mucocellular carcinoma (Krukenberg tumor). 

Autopsy. — Thoracic Cavity. — Scattered diffusely throughout both lung fields were 
fine white nodules measuring from one to three Mm. in diameter. On microscopic 
examination these proved to be areas of metastatic new growth. 

Abdominal Cavity. — Upon opening the abdomen a considerable quantity of odorless 
gas rushed out. There was about 300 cc. of nonpurulent sanguinous fluid in the abdominal 
cavity. There was no evidence of peritoneal reaction. The omentum was firmly at- 
tached to the cardia of the stomach. Separation of the adhesions revealed a dense white 
mass of new growth tissue which encircled the cardiac orifice and extended horizontally 
across the anterior aspect of the stomach in a finger-like projection. At the tip of 
this process and uncovered by orhbntum, there was a perforation five Mm. in diameter. 

Microscopic examination of the stomach wall showed the typical signet ring, mucin 
containing cells characteristic of mucocellular carcinoma. 

Comment . — When the excised stomach was forcibly 
distended with water, no fluid passed through the perfora- 
tion. However, when the stomach was artificially inflated, 
air escaped readily. 

The valve-Iilce mechanism which prevented the extra- 
vasation of fluid but permitted the escape of air through 
the perforation during life and at the autopsy was revealed 
when the stomach was opened. Projecting into the lumen 
of the stomach from a point five Mm. below the perfora- 
tion (Fig. 2^ there was a fold of mucosa two cm. in length 
and/five Mm. in thickness. The fold was movable at its 
base in the manner of a hinge. Fluid filling the stomach 
from its most dependent portion (as occurs physiologi- 
cally) forced the mucosal flap upward against the stomach 
wall so as to cover the perforation. A sufficiently tight 
closure was thus obtained so that no water escaped when 
the fluid level rose higher. 

Air, on the other hand, collected in the fundus and 
filled the stomach from above downwards. The mucosal 

Fig. 2. -Cross- fold was thus forced downwards away from the perfora- 
waU,°showing pe°rTo;a- tion, leaving no obstacle to the escape of air. The position 
oTmucqsai'foid. ^SoTid of the perforation high up on the anterior wall of the 
ciSomatous infiltration, stomacli was probably an additional factor which favored 

Shaded section indi- . ra-j 

cates normal stomach, the escape of air and hindered the egress ot tluid. 

SUMMARY 

A case of mucocellular carcinoma of the stomach is reported, in which 
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spontaneous perforation occurred leading to pneumoperitoneum without 
peritonitis. The valve-like mechanism which permitted the escape of air 
but prevented the free extravasation of fluid into the peritoneal cavity was 
demonstrated at autopsy, 
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STAB WOUND OF THE HEART 

BEPORT OF A CASE 

Harry J. Warthen, M.D. 

Richmond, Va. 

The following case is reported not only because of the relative infrequency 
of this type of injury but also because of several unusual associated conditions. 

Case Report. — Horace D., a 1 5-year-old colored boy, was admitted to the Saint 
Philip Hospital July 26, 1934. During an altercation he was stabbed in the left chest 
with a large pocket knife. On admission the patient was unconscious and profoundly 
shocked. The skin was moist and cool, the pulse imperceptible and the blood pressure 
could not be obtained. Respiration was labored and sternomastoid in type. Blood es- 
caped freely from a sucking wound four cm. in length situated about three cm. to the 
left of the sternum and immediately over the fourth and fifth costal cartilages which 
had been completely divided (Fig. i). The entire left chest was flat to percussion, 
breath sounds could not be heard and the area of cardiac dulness was markedly shifted 
to the right. The veins of the neck were not dilated. The heart sounds, though feeble, 
could be distinctly heard ; the rate was about 150 to the minute. A snug dressing checked 
the external bleeding, the foot of the bed was elevated, 45 mg. of ephedrin were in- 
jected subcutaneously and an intravenous injection of normal saline started. The con- 
dition of the patient improved immediately; the radial pulse could be palpated and the 
systolic blood pressure rose to 60 Mm. Hg. The external bleeding increasing, the edges 
of the wound were separated and as the left pleural cavity was filled with blood a 
gauze pack was inserted between the severed cartilages of the fourth and fifth ribs to 
check internal bleeding from the margins of the wound. While this was being done 
the boy regained consciousness, became combative and had to be restrained. The location 
of the wound, the massive hemothorax, and the clearness of the heart sounds suggested 
an intrapleural hemorrhage from a severed internal mammary artery instead of an injury 
to the heart, which was suspected when the patient was first seen. 

Operation . — The intravenous infusion was continued as the patient was moved to 
the operating room, and the blood pressure gradually rose from 70/40 to 90/48. The 
operation was begun under local anesthesia 50 minutes after the injury. The incision 
resulting from the stab wound was extended upward parallel to the sternum and down- 
ward and outward in the direction of the left costal margin. The gauze pack was 
removed, and the pleural cavity was opened under nitrous oxide-oxygen anesthesia. 
The third and fifth intercostal spaces were incised laterally and the severed fourth and 
fifth costal cartilages were reflected outward upon the costochondral junctions as a 
hinge. This permitted an inspection of the left pleural cavity through an opening 
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about five cm. square. A large amount of blood was aspirated from the pleural cavity 
and it was then found that the bleeding came from a rent in the pericardium about two 
cm. in length. The pericardial sac was opened widely and the heart was drawn up into 
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placed in the apex of the heart and a finger inserted in the wound checked the bleeding 
until the defect could be sutured. Because of the location of the thoracotomj" in the 
left chest, and the shift of the mediastinum to the right, considerable tension was placed 
on the base of the heart whenever this organ was brought up into the wound. This 
resulted in such feeble and irregular heart action that it was necessary to replace the 
heart in the pericardial sac between each suture so that it could regain its regular 
though rapid rhythm. Four chromic catgut sutures closed the defect. The posterior sur- 
face of the heart was exposed but there was no wound of exit. The condition of the 
patient at this time was distinctly unfavorable. The blood pressure rapidly fell to 65/50 
and the pulse could not be palpated. The head of the table was lowered and the intra- 
venous fluids increased. The rent in the pericardium was closed except for a small 
opening at the lower angle for drainage. The costal cartilages were replaced and the 



Fig. z.-^Roentgenogram of the chest one week Fig. 3. — Roentgenogram of the chest six 

after operation showing considerable displacement weeks after operation showing almost complete le- 
of the heart to the right and fluid in the left turn to normal of heart and lungs, 
pleural cavity. 

chest wall was closed while the anesthetist applied positive pressure to expand the lung. 
Immediately after the conclusion of the operation the face and neck of the patient sud- 
denly became edematous. The swelling of the eyelids was so excessive that the sclera 
could not be demonstrated. The head was raised, a transfusion of 550 cc. of blood was 
given with an immediate improvement in the condition of the patient, the edema rapidly 
subsiding. 

An electrocardiogram made one hour after the operation was negative except for 
a sinus tachycardia of 150 (Fig. 4). 

Postoperative Course . — ^July 27, 1934. On the day after operation the temperature 
was 103°; pulse 120; and respiration 40. The blood pressure was 100/50. The patient 
was delirious. The entire abdomen was tender and rigid. Liver dulness was present 
at the costal margin. There was no evidence of free fluid in the abdominal cavity. A 
transfusion of 400 cc. of whole blood was given. The heart was markedly displaced to 
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the right. The following day the temperature was 104°; pulse 130; and respiration 40. 
A loud to-and-fro friction rub synchronous with the heart was heard over the precordium! 
A large amount of air and 300 cc. of bloody fluid were withdrawn from the left pleural 
cavity. The tenderness and muscle spasm of the abdomen continued. 

On July 29 following a third transfusion of 400 cc. of whole blood the temperature 
rose to 105.2 ; pulse 140 ; and respiration 34- The patient continued irrational. An 
electrocardiogram showed evidence of definite myocardial damage similar to that seen 
in coronary occlusion (Fig. 4). Tenderness of the abdomen persisted. The following 

JULY2& JULY 29 MJQ.IO NOVZO 
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Fig. 4. — July 26. — One hour after operation. Sinus tachycardia, rate 150. Remarks: There is 
no definite evidence of myocardial damage. July 29. — Three days after operation. Sinus tachycardia, 
rate 136. Lead i. Slightly high take off S-T interval. Lead 2. Slightly high take off S-T interval. 
Lead 3. Low T-wave. Remarks; The S-T phase is definitely above the base line in Leads i and 2; the 
T-waves are upright in all leads. August 10. — Fifteen days after operation. Regular sinus rhytmn, 
rate 100. Lead i. Slight slurring of Q.R.S., with low T-wave. Lead 2. Slight slurring of Q.R.S. In- 
verted T-wave._ Lead 3. Slight humping of S-T interval. Inverted T-wave. Remarks; The increased 
upward curve in the S-T phase and the inversion of the T-waves in Leads 2 and 3 is suggestive of the 
electrocardiographic findings in coronary occlusion. November 20. — One hundred and seventeen days after 
operation. Sinus tachycardia, rate 136. Remarks: The rapid pulse rate was due to excitement. All 
electrocardiographic evidence of myocardial damage has disappeared. (Electrocardiograms read by 
Drs. P. D. Camp and Kinloch Nelson.) 

day the temperature fell to 101°; pulse 100; and respiration 30. The general condition 
was much improved; the patient was rational for the first time since admission. He 
had no recollection of happenings on the day of the injury. The abdominal rigidity 
persisted but the tenderness was less marked. 

On August 2, the temperature was 100°; pulse no; and the respirations rapid and 
labored. Five hundred and fifty cc. of bloody fluid were withdrawn from the left pleural 
cavity with immediate improvement. A roentgen ray showed considerable displacement 
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of the heart to the right and the left pleural cavity contained a small amount of fluid 
(Fig 2 ). By August 9 the temperature had fallen to 98°; pulse 90; and respiration 22 . 
The friction rub had disappeared; the heart sounds were distinctly heard and of good 
quality although an electrocardiogram continued to show evidence of myocardial dam- 
age (Fig. 4), There was less displacement of the heart to the right. Examination of 
the abdomen was entirely negative. 

An uncomplicated convalescence followed and on September ii the patient was 
discharged from the hospital in good condition 47 days after operation. His hospital stay 
had been prolonged for three weeks as a safeguard against too early activity following 
his return home. A roentgen ra}" examination showed some lack of aeration in the left 
lung with a slight cardiac displacement (Fig. 3). The patient showed no ill effects 
from his recent injury. Heart sounds were of good quality and examination of the 
lungs was negative to percussion and auscultation. Electrocardiogram negative. The 
incision was entirely healed (Fig. 5.) 

Comment . — This patient did not 
present the classical signs and symp- 
toms of a wound of the heart. Due 
to the large opening in the pericar- 
dium, which permitted the blood to 
escape freely into the pleural cavity, 
tamponage did not occur, and shock 
and hemorrhage into the left chest 
were the outstanding preoperative 
findings. Had the true nature of the 
injury been recognized before opera- 
tion a more medial approach would 
have facilitated the operation. 

The sudden edema of the face 
and neck at the end of the operation 
was probably due to several factors. 

The patient was operated upon in 
the Trendelenberg position and it 
was thought that the large amount of 
normal saline injected intravenously 
diluted the diminished serum protein 
of the blood to such a degree that the 
fluid escaped into the tissues in the most dependent portion of the body. The 
edema disappeared rapidly following elevation of the head and a blood trans- 
fusion. 

The unexplained and disquieting abdominal symptoms which persisted for 
ten days following the injury probably were referred from the pericardium 
as there was no evidence of intra-abdominal injury and the friction rub and 
abdominal tenderness disappeared simultaneously, 

A case of stab wound of the right ventricle with operation and recovery 
has been presented. This is the fifth heart wound successfully treated at 
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Fig. 5. — Photograph of patient, 46 clays .after 
operation. The wound is completely he.ilcd .and 
the_ heart and lungs arc normal to physical ex- 
amination. 
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the Medical College of Virginia Hospitals during the past four years. The 
first four cases were operated upon and reported by Dr. I. A. Bigger/ to 
whom I am indebted for the privilege of operating upon this patient. 

REFERENCE 

’• Bigger, I. A., and Porter, William B.: Wounds of the Heart. Inter. Clin., vol. i, Ser. 44, 
pp- 133-159^ 1934 - 


hernia INTO UMBILICAL CORD 

METHOD OF RECONSTRUCTION OF THE UMBILICUS 

Joseph K. Narat, M.D. 

Chicago, III. 

In early embryonal life, before closure of the abdominal wall, the intes- 
tines are located in the umbilical coelom, outside of the abdominal cavity; 
at the beginning of the third month of intra-uterine life the viscera gradually 
recede into the abdominal cavity due to the mutual approach and ultimate 
merging of the visceral plates from both sides. Simultaneously, the broad 
communication between the intestines and the vitelline membranes is reduced 
and finally obliterated. Occasionally this process is defective and the closure 
of the abdominal wall fails to be completed; a portion of the abdominal con- 
tents remaining outside of the peritoneal cavity, within the umbilical cord, 
which is improperly called congenital umbilical hernia or hernia of the um- 
bilical cord. Malgaigne suggested that this term is inappropriate for we are 
not dealing with viscera escaped from the abdominal cavity but with viscera 
which have never entered it. The term “hernia” is also grossly inaccurate in 
this respect, that the protrusion is not covered by the peritoneal sac in the 
strict sense of the word. “Eventration into umbilical cord” would be a more 
correct description of such formation but the term “congenital umbilical 
hernia” or “hernia of the umbilical cord” has been sanctioned by common 
use. 

Arbitrarily such herniae may be divided into three groups : ( i ) The gap 
at the umbilicus is small and does not cause a marked distention of the um- 
bilical cord. (2) The gap is moderate in size and allows formation of a visible 
sac. (3) The closure of the abdominal wall is grossly incomplete, leaving 
a fissure. In the first group a conservative treatment consisting of a pro- 
longed application of pads will usually effect a cure. The third group re- 
quires extensive plastic surgery which cannot always be accomplished in one 
stage. The literature on the treatment of the second group is very scant}^ 
the remarks usually being confined to the statement that after reduction of 
the hernial contents the opening is closed. An observation of a case belonging 
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to the second group in a newborn girl confronted the author with the prob- 
lem of obtaining not only good anatomic but also cosmetic result. 

CASE REPORT 

Case Report. — ^A newborn girl was the second child ; after its normal delivery in St. 
Elizabeth Hospital, January 22, 1934, a globular dilatation of the cord was noticed at 
its fetal end. A cutaneous umbilicus, also called cutis navel or skin navel, was present, 
i.e., the skin was covering the attachment of the cord, rising to form a cuff one cm. high. 
The globular formation occupied a portion of the cord starting 2.5 cm. and ending 8.5 cm. 
from the umbilicus ; in other words, it had a diameter of 6 cm. ; its covering consisted 
of a translucent and in places transparent membrane, through which loops of intestines 
could easily be distinguished. The rest of the cord as well as the placenta revealed 
no pathology. As there were no signs of obstruction and the infant was apparently 
exhausted b)’’ the rather long delivery, it was deemed advisable to ligate the cord distal 
to the hernia, appl}' an alcohol dressing and postpone the operation till the next morning. 
Sixteen hours after delivery of the infant, the hernia was repaired under local anesthesia. 
The membrane, composed largely of 
amnion and disseminated masses of 
Wharton’s jelly, was incised in an area 
free of intestines ; the sac contained a 
large portion of small intestines, cecum, 
appendix, ascending and a part of the 
transverse colon; no adhesions were 
present except one area which evi- 
dently corresponded to the attachment 
of the vitello-intestinal duct; after 
division of this adhesion between small 
intestines and the sac, reduction of the 
contents was accomplished without difficulty. The peritoneum was closed with few in- 
terrupted catgut stitches, a purse string stitch offering technical difficulties. The cord, 
including the sac, was severed transversely leaving a skin covered stump cm. high. 
A simple closure of the abdominal wall would leave a disfiguring scar; therefore an 
attempt was made to reconstruct a normal umbilicus by placing silk sutures through the 
skin in such a manner that they would invert the skin edges (Fig. i). As such inversion 
of the skin could produce a loctis miuoris rcsistentiae, favoring development of an um- 
bilical hernia if the edges should separate, superficial scarification of the cutis forming the 
cuff was employed to produce firm adherences. After four such inverting sutures had 
been placed through the skin around the opening in a circular manner, they were tied 
after preliminary approximation of the muscles and fascia with interrupted stitches of 
chromic catgut. The skin sutures were removed eight days after the operation, leaving 
an umbilicus of normal appearance. 

A check-up six months and one year after the operation showed a normal 
appearance of the umbilical dimple and absence of bulging during crying or 
coughing spells. In other Avords, a good anatomic and cosmetic result was 
obtained. 



Fig. I. — Showing method of introducing sutures to effect 
reconstruction of umbilical dimple. 
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DIFFUSE LIPOMA OF THE RIGHT UPPER EXTREMITY 

PROLAN A AND B YIELDED BY BIO-ASSAY OF FAT 

Dean Leavis, M.D., and C. F. Geschickter, M.D. 

Bai^timore, Md. 

FROM TItE LAIIORATOnr OF SURGtCAE PATIIOEOOV OK THE JOHNS HOPKINS HOSPJTAI. 

Approximately 500 fatty tumors liave been studied in the Laboratory 
of Surgical Pathology of the Johns Hopkins Hospital. Table I indicates 
the character and distribution of these growths. Seven of these growths 
have presented malignant characteristics, shown histologically by definite 
proliferative changes, the fat being combined with xanthomatous or myxo- 
matous tissue, and clinically by recurrences or metastases. In 22 cases the 


Table I 

Dislributiou of 3 go Cases of Subcutaneous Lipomas 


Shoulder 60 

Back 59 

Neck 54 

Thigh 53 

Axilla 33 

Buttocks 31 

Arm 23 

Leg 21 

Chest 13 

Abdominal wall 12 


Groin •. 10 

Perineum 7 

Hand 6 

Forearm 2 

Knee 2 

Foot I 

Scalp I 

Forehead i 

Chin I 


Distribution of 70 Cases of Lipoma of the Breast and Viscera 


Breast 36 

Small and large intestine 13 

Joints 7 

Mesentery and retroperitoneal 7 


Oral cavity 3 

Bone 2 

Kidney i 

Pleura and mediastinum i 


tumors were either multiple or diffuse. In three of the preceding group a 
definite familial or hereditary tendency could be determined. The following 
case is reported because of the unusual character of the growth. 


Case Report 

The patient is a colored girl aged eleven 3'ears. The lesion was noted in her right 
hand during infancy. The attention of the parents was attracted when the child was 
two years of age. The right hand became puffy. This was supposed to have been 
caused by a mosquito bite, but it continued to increase. During the next two years the 
forearm and arm became affected and the swelling extended to the shoulder. When 
the child was four years old the arm was irradiated. When she was seven a biopsy was 
made, and irradiation again attempted. 

The child entered the Surgical Clinic of the Johns Hopkins Hospital because of 
the disability caused by the weight of the upper extremity. Examination of the child 
revealed a well-developed colored girl of eleven j^ears with an enormous upper extremity. 
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Subcutaneous masses, more or less elastic on palpation, could be felt at the wrist, ant! 
these extended above to the trunk, where they became continuous with a large, lobulated 
mass in front, which occupied the site of the breast, and another large, lobulated mass 
situated on the posterior surface of tlie thorax. The rigiit wrist measured 24 cm. in 
circumference; the midforearm 47 cm. and the midarm 42 cm. The right hand, with 
the exception of the middle finger, appeared normal. A keloid resulting from a previous 
operation was found in the deltoid region on the right side. The function of the arm 
is surprisingly good, when its size is considered. The skin in certain areas seemed 
corrugated and warty, a change not infrequently associated with lymphedema. The 

amount of deformity causing a definite scoliosis 
is best indicated by the accompanying photo- 
graphs. Definite bony outgrowths could be 
palpated on the middle finger, on the ulna and 
humerus. 

A roentgen ray examination revealed be- 
neath the shadows caused by the soft parts a 
widened shaft of the ulna, from which projected 
several exostoses. These outgrowths were of 
the rounded osteoma type, and were located at 
the points of the insertion of tendons (Fig .2). 
They apparently developed in response to pres- 
sure exerted upon the periosteal muscular 
attachments by the increasing weight of the 
tumor. The humerus was similarly affected 
in the lower third, and here the subperiosteal 
bone formation can be noted. There are no 
exostoses in this part of the bone. 

September 10, 1934, the right arm was dis- 
articulated at the shoulder joint. The incision 
in disarticulating at the shoulder joint was car- 
ried through part of the tumor which connected 
the masses on the anterior and posterior sur- 
faces of the thorax. The upper extremity was 
then sectioned longitudinally. Large, diffuse, 
subcutaneous collections of fat were found, 
which in many places extended up to the 
epidermis. Several large, discrete, fatty tumor 
masses, some measuring 10 cm. in diameter, 
were found in the upper forearm and the lower 
part of the arm. Several intermuscular lipo- 
mas were in the forearm (Fig. 3 A-B). The 
fat had a peculiar milky appearance. No lym- 
phatic cysts were found, with the exception of 
some small, dilated, lymphatic spaces, not true cysts, in the upper arm. 

The histologic studies revealed fat cells of the adult type. An increase of the 
fibrous reticulum was found at the margins of the tumor. No xanthomatous or 

myxomatous areas are found in the fat, or any changes which might suggest that 

malignant changes were occurring. Dissection of the nerves revealed no sheath tumors. 
The nerve trunks were broadened and flattened by compression of the fat masses. 
Dense, osseous material projected at certain points from the shafts of the ulna and 
humerus. Microscopic study of these bony protuberances revealed trabeculae, such as 
is seen in normal adult bone. 

Approximately 100 grams of fat were removed from the tumor in the fresh state. 

This tissue was placed in 95 per cent alcohol and forwarded to Dr. J. A. Morrell, of 
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Fig 2 (Path No. 58529). — Roentgeno- 
gram of the affected arm showing the irregular 
widening and exostoses on the ulna The bone 
is ovei lapped by large tissue shadows. 
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E. R. Squibb and Sons, through whose kindness a bio-assay of the material was made. 
This revealed lo rat units of pituitary or anterior pituitary-like hormone (Prolan A 
and B) per gram of desiccated tissue — approximately 5,000 rat units per pound. This 
is approximately equivalent to 110,000 mouse units per kilo. The blood is positive for 
prolan during pregnancy in the mare, cow and human beings. The maximum mouse 
units per liter of blood in pregnancy are given as 10,000. ZondeP considers 50,000 
mouse units per liter of urine in pregnancy as abnormally high. The following table in- 
dicates the number of units of oestrin and Prolan A and B found in the blood and 
urine during pregnancy in woman and the mare (Table II) : 

Table II 

Hormone Content per Liter of Blood and Urine in Pregnancy in Human and Mare 

BLOOD URINE 


Oestrin Prolan A Prolan B Oestrin Prolan A Prolan B 

Mouse Rat Mouse Mouse Rat Mouse 

Units Units Units Units Units Units 


Woman 600 15,000 10,000 12,000 20,000 10,000 

Mare 800 2,000 1,000 100,000 800 .... 


REFERENCE 

^Zondek, B.: Die Hormone des Ovariums und des Hypophysenvonderlappens, p. 205. 
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FRACTURE OF THE STERNUM 
John B. Hartzell, M.D. 

Detroit, Mich. 

Fracture of the sternum is an exceedingly rare condition, and frequently 
complicated by fractures of the ribs or spine. Holderman** found 62 cases 
in the course of 46,237 fractures of all types, an incidence of .075 per cent. 
He reported three cases of his own, all occurring in miners who had suffered 
crushing injuries. Brown’s- case was jack-knifed under an automobile. 
Giorgacopulo® reported a case who received a direct blow on the sternum 
in a fall. Stuck® has reviewed the anatomy and the mechanism of the frac- 
ture, as well as the diagnosis and treatment. He reports eight cases seen at 
the Mayo Clinic, the result of direct blows or crushing injuries. 

Rothbart® reports a fracture of the manubrium in a woman who fell from 
the second story on her head, suffering a contusion in the occipital region. 
Pazzi^ reports a similar instance. His patient was thrown from an automo- 
bile, striking his head in the occipital region. Neither of these cases suffered 
any direct injury at the site of fracture. Each of the above 15 cases were 
treated without surgical intervention. 

Alexander’s^ two cases, on the other hand, were both old fractures with 
deformity. Both suffered pain and dyspnea. One in addition suffered cardiac 
embarrassment. Open reduction was resorted to in both. Graham reports 
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Stahl’s'^ case, where the gladiolus was dislocated behind the manubrium. It 
was necessary to insert a corkscrew into the gladiolus in order to elevate into 
line. 

Case Report. — A man, 32 years old, was thrown through the top of an automobile. 
His chief complaint was pain in the chest. The chest was strapped and he was then 
brought two hundred miles to the hospital the following day. When admitted 40 hours 
after the accident, he was in an exhausted state, cyanotic, dyspneic, nauseated and 
expectorating copious amounts of bloody sputum. His temperature was 101°, pulse 120. 
Examination revealed a contusion of the occipital region. There was present a painful 
swelling over the center of the sternum, but no ecchymosis or abrasion about this, or any 



Fig I — The sternum with the manubrium Fig 2 — The sternum after the manubrium 

displaced posteriorly and overriding the upper had been elevated into alignment with the gladio 
border of the gladiolus. lus. 

sign of direct injury. The heart borders were 12 cm. to the left and four cm. to the 
right. There was a loud presystolic murmur at the apex and in the second left interspace. 
There was impaired resonance at the bases of both lungs, with moist rales. He was 
given morphine and digitalized. His general condition precluded any further examination 
or manipulation of the sternum. He was radiographed two days later. These revealed 
a luxation of the manubrium of the sternum on the gladiolus. The manubrium was 
displaced posteriorly a distance of its entire thickness and was overriding about one-half 
inch. There was fragmentation of the manubrium and the gladiolus at the site of their 
approximation (Fig. i). 
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Attempts to reduce this by manipulation and hyperextension and strapping were 
unsuccessful. They also had such an unfavorable effect upon the patient’s cardiac condition 
tliat we were forced to discontinue any such attempts. 

As the patient improved he continued to suffer pain in and about the sternum which 
was aggravated by coughing and bending his head forward. Several-other unsuccessful 
efforts were made at reduction. On the tenth day the patient’s general condition had 
improved sufficiently to permit an anesthetic. Under ethylene and gas, an incision 
was made about three inches in length over the center of the sternum. A corkscrew was 
inserted into the manubrium and upper and anterior traction was made. A periostal 
elevator was slipped between the two bones and used as a pry The manubrium was 
lifted up into place (Fig. 2) and the periosteum and fascia sutured snugly so as to hold 
it from slipping back. The skin was closed with interrupted dermal sutures. A pressure 
pad was applied to the gladiolus, and the shoulders were strapped with a figure of eight 
bandage. 

The patient had a stormy convalescence, but was able to leave the hospital at the 
end of the third week. Subsequent radiograms revealed dense callus formation at the 
site of fracture. Some three months later an area of necrosis appeared at the junction 
of the manubrium and the gladiolus. This was thought to be a small abscess containing 
a sequestrum. It was opened into and the cavity curetted and allowed to granulate. 
He has had no further trouble. 
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THE TREATMENT OF BRONCHIAL ASTHMA BY DORSAL 

SYMPATHECTOMY 

DIRECT and indirect 

Gdal L. L. Levin, M.B., B.S., (London) 

Leamington Spa, England 

iioN. MEnic\i. omcm, national institute tor the ih.ind, i.ondov,’ evgmnd 

The essential factor in causation of asthma is spasmodic contraction of 
bronchial muscles. It is a matter of paramount importance, therefore, to ascer- 
tain the exact source and the character of bronchial innervation. The current 
views on this subject may he summarized as follows ; The smooth muscles of 
the bronchi derive their nerve supply on each side from the pulmonary plexus ; 
the latter consists of two divisions — anterior and posterior — respectively 
adjacent to anterior and posterior aspects of the hilum of the lung. Both the 
vagus and the sympathetic contribute branches to the plexus ; the vagus is 
held to be the constrictor or the catabolic nerve of the bronchial musculature, 
while the sympathetic is regarded as a nerve exerting anabolic or dilator 
action. Both nerves have central connection with the respiratory center in 
the medulla. The sympathetic branches reach the plexus through the con- 
nector cells which lie in the third and fourth thoracic segments of the cord ; 
from there connector fibers in animals pass to the stellate ganglion ; in man 
they appear to end in all three ganglia of the cervical sympathetic. From 
these the excitor fibers pass to the pulmonary plexus in the cardiac branches 
of the sympathetic.^ The sympathetic dilator function is thought to he 
manifested by the effect of adrenalin injection during paroxysms of asthma, 
the suprarenal bodies being closely allied to the sympathetic both develop- 
mentally and functionally. 

In the light of the recent investigations this conception of the bronchial 
innervation cannot be accepted in its entirety. In the first place, due promi- 
nence must be given to an important anatomic structure, namely, the sympa- 
thetic thoracic chain with its twelve ganglia (occasionally only lo or ii ganglia 
are present), and numerous afferent and efferent rami. This structure is situ- 
ated along the necks of the ribs, the ganglia being placed directly in front of 
the corresponding rib. From each ganglion seven to nine rami proceed postero- 
laterally to join the under surface of intercostal nerve in the space immediately 
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above. Some of these communicating branches are myelinated* and some 
are 'nonmyelinated. From the second, third, and fourth thoracic ganglia 
branches proceed medially to join directly the pulmonary plexus ; from all the 
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j. — Right thoracic sympathetic trunk. Anterolateral view. 

(Spalteholz.) 

* The term “preganglionic fibers of Langley” is best avoided inasmuch as Kunz and 
others have demonstrated the existence of both ascending and descending motor tracts m 
the myelinated rami. 
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ganglia, especially the upper five, branches also proceed to the aorta to assist 
in the formation of the thoracic aortic plexus, and from there they pass again 
to the pulmonary plexus.^ With regard to the cervical sympathetic, there is 
clear evidence that the branches conveyed by it to the pulmonary plexus are 
indirectly of thoracic origin. They pass from the upper six thoracic ganglia 
along the communicating rami above mentioned, then joining the anterior 
roots of the thoracic nerves they are continued in the spinal column as far 
as the third and fourth thoracic segments; thence they travel via the upper 
intercostal nerves and the thoracic sympathetic trunk^ to the cervical sympa- 
thetic ganglia and finally reach the bronchi in the cardiac branches of the 
latter'^ (Fig- i)- It iTiay I>e added that some fibers ascend along the main 
thoracic sympathetic trunk directly to the cervical ganglia without establishing 
synapses with the connector cells in the cord. 

It will be thus seen that the whole of the sympathetic bronchial innervation 
is derived from thoracic source, either directly or indirectly; also that the 
greater bulk of it is contained in the communicating rami joining the inter- 
costal nerves. 

Further, it must be emphasized that sensory fibers are present in the 
sympathetic rami in addition to the motor axons, whether constrictor or 
inhibitory. Leriche,^’ who was very largely responsible for the introduction 
of periarterial sympathectomy, describes its after effects in the following way : 
There is an initial stage of vasoconstriction which lasts from two to i8 hours; 
this is followed by sudden dilatation of the artery which lasts i6 days; after 
that period the circulation returns to normal. Similar changes take place in 
the opposite limb. The regularity of vasoconstriction followed by vasodila- 
tation with similar sequence of events on the- opposite side is proof, he says, 
of the existence of afferent or sensory fibers in the outer sheath of large 
blood vessels.® 

The sympathetic action is entirely reflex and from the practical point of 
view it matters little whether the sensory or motor branch of the reflex arc 
is severed ; in neither case will exciting stimuli provoke any response. Even 
if one considers an ordinary skeletal reflex like a knee jerk, one realizes that 
motor action can never take place unless the sensory apparatus is preserved; 
where the latter is destroyed, as for instance in tabes dorsalis, the reflex 
cannot possibly be elicited. 

On the other hand, one may hope by the destruction of the motor arm of 
the reflex arc to inhibit sensation of pain. Thus, for instance, severance of 
the upper sympathetic cervical trunk, which is a purely motor nerve, has 
been practised very widely for the relief of angina pectoris.® 

It is important to note that all the sensory or afferent dorsal sympathetic 
pulmonai'y fibers are contained in the communicating branches passing to the 
intercostal nerves. 

Finally, the conception of the vagus being the constrictor bronchial nerve, 
i.e., the asthmatic nerve par excellence, cannot be accepted without criticism. 
The only evidence in support of this view are the experiments of Brodie and 

163 



G. L. L. LEVIN 


Annils of Surgery 
August, 1935 


Dixon.s They found that stimulation of the vagus nerve in animals was 
followed by contraction of the bronchial muscles, while stimulation of the 
cervical sympathetic was followed by no response. They themselves, how- 
ever, admit the existence of dilator fibers in the vagus, inasmuch as stimulation 
of the latter after administration of muscarine and pilocarpine was followed 
by dilatation of the bionchi. hurther, their experiments were confined to the 
cervical sympathetic system and not the thoracic, which is the true source of 
the sympathetic supply of the bronchi ; nor did they exclude reflex possi- 
bilities of bronchial dilatation or constriction, following manipulations of the 
neck, and in addition their results were arrived at by observing the effects of 
forcible inflation and deflation of the lungs through the trachea and not by 
registering the exact degree of distension and collapse of the alveoli which is 
the normal course of events in respiration. 

In this connection Cask and Ross® very appropriately remark; “No con- 
clusions with regard to the sympathetic system in man can be derived from 
the experiments on the lower animals whose sympathetic system differs in 
many respects from the human. Only careful analysis of the information 
obtained by accurate observation of patients, especially of patients on whom 
an operation has been performed upon some portion of the sympathetic sys- 
tem, will bring to light facts which can be proved by no other method of 
research.” 

The conclusions of Brodie and Dixon® are not borne out by results of 
clinical observation. In many conditions — pathologic and operative — the cir- 
cumstances so combine as to amount unwittingly to an actual experiment upon 
the vagus. As a typical instance, one may consider the second or irritative 
stage of tuberculous meningitis. The characteristic feature of this stage is 
slow action of the heart, as contrasted wdth high temperature, convulsions, 
carinated abdomen, efc., the bradycardia being due to direct irritation of the 
vagus center. Yet in spite of the vagus being thus singled out and specifically 
irritated by the presence of pathologic exudate, bronchial asthma has never 
been observed. On the contrary, the respirations during this stage are free 
and deep — “rarely altered from the normal” (Osier™). 

Again, it is a recognised rule in the course of operations on the esophagus 
to paint the vagus with lO per cent cocaine; failure of this precaution, prior 
to handling of the vagus, was followed by dangerous slowing of the heart, 
but never by paroxysms of bronchial asthma. 

There are also other considerations which strongly militate against the 
supposed constrictor action of the vagus. Fraser,^^ writing on surgical aspects 
of certain disturbances of the involuntary nervous system, particularly stresses 
the point that in the course of evolution the sympathetic system, being an 
essentially motor or constrictor structure, was acquired first, while the para- 
sympathetic nerves, being by nature inhibitory or relaxing, were evolved at a 
much later date. Although he admits that in certain parts of the body the 
same system may contain both sets of fibers (for instance, the sympathetic is 
both — motor and relaxing^nerve for the large intestine from the ileocecal 
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valve to the lower end of pelvic colon), yet, as a general rule, he states, where 
the involuntary nerve supply is double the sympathetic always maintains its 
phylogenic constrictor function, while its parasympathetic antagonist (the 
vagus in the case under consideration) invariably exercises inhibitory 
influence. 

Carmichael and Fraser^^ have demonstrated in their recent work that 
stimulation of the vagus results in actual liberation of acetylcholine around 
the vagal nerve ends ; while stimulation of the sympathetic is followed by 
production of a substance chemically similar to adrenalin in the immediate 
proximity of the nerve ends. In view of the well known depressor and relax- 
ing effect of acetylcholine on involuntary muscle it appears utterly impossible 
for the vagus to act as a bronchial constrictor. As a matter of fact, no lesion 
of the vagus — paralytic or irritative — has ever clinically been found to be 
accompanied by any vestige of signs of asthma. This holds equally true 
whatever the nature or the position of the vagal lesion — whether due to pres- 
sure of tumor or meningeal exudate, or to injury or to peripheral neuritis, 
and whether affecting the vagal nucleus or the trunk. 

One is forced to the conclusion that the vagus is not the catabolic or the 
constrictor bronchial nerve, at least not in man. It follows from this, 
indirectly, that the constrictor fibers must perforce be contained in the sympa- 
thetic. 

Morphologic considerations substantiate this view inasmuch as the sym- 
pathetic nerves are accelerators of the heart and constrictors of the ali- 
mentary canal from the pylorus to the ileocecal valve. The occurrence of 
signs of general sympathetic disturbance in asthma, such as polyuria, urticaria, 
etc., indicates a state of motor irritability of the entire sympathetic system. 
Study of certain aherrant forms of asthma also lends color to the constrictor 
conception of the sympathetic. So called renal asthma, for instance, con- 
stitutes a very curious pathologic phenomenon ; its occurrence and some of its 
features cannot be satisfactorily accounted for except on the assumption that 
the bronchial sympathetic fibers are endowed with contractor power: the 
three splanchnic nerves which form the chief nerve supply of the kidney arise 
from the thoracic ganglionated trunk, i.e., the same structure which is con- 
nected with and is responsible for the bronchial sympathetic supply ; the pulse 
in renal asthma is rapid — not slow as one would expect had the reflex action 
taken place through the vagus. The latter remark applies with equal force to 
the cardiac asthma, also to the other types of reflex asthma. 

With regard to the action of adrenalin, it is true enough that an hypodermic 
injection would relieve the spasm, but it is equally certain that were adrenalin 
applied directly to the bronchial muscle it would produce constriction of the 
latter in the same way as it does in the case of blood vessels, uterus, intestinal 
muscle, etc. The action of the adrenalin must be, therefore indirect.^'"^’ 

It will be gathered from the foregoing considerations that the rationale 
of dorsal sympathectomy for relief of asthma is twofold : 

(i) Sympathectomy is a sure method of severance of all sensory dorsal 
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sympathetic stimuli, thus throwing out of action the motor half of the 
reflex arc. 

(2) It implies direct destruction of the bronchial constrictor nerves (espe- 
cially those belonging to the second to sixth dorsal rami). 

Technic. There are three methods of direct and two methods of indirect 
dorsal sympathectomy applicable for treatment of bronchial asthma. 

(1) Anterior Sympathectomy by the Method of Royle.^"^—Ar\ incision is 
made parallel to the clavicle j the attachment' of the sternomastoid is partly 
severed from the clavicle; the deep cervical fascia and the omohyoid are 
divided after securing the transverse cervical vessels and the scalenus anticus 
and the phrenic nerve are defined by gauze dissection. The attachments of 
the scalenus to the first rib are cut through, the subclavian artery thus exposed 
is mobilized and retracted downwards and forwards. The fascia of Sibson 
is incised along the inner border of the first rib; the dome of the pleura 
brought into view is retracted forwai'ds and inwards after freeing the pleura 
from the first three thoracic vertebrae. The lowest cevical ganglion is found 
on the neck of the first rib; the thoracic trunk is followed down as far as the 
third thoracic ganglion and at that point is cut across. All the rami are divided 
from below upwards until the inferior cervical ganglion is reached and the 
trunk is severed just below the latter. 

(2) Posterior Sympathectomy by the Method of Adson}^ — The incision 
is made from the spine of the sixth cervical vertebra to the spine of the fourth 
thoracic. The attachments of the superficial muscles of the back are cut 
through and the erector spinae and the splenius capitis muscles are split longi- 
tudinally exposing the transverse processes and the adjacent upper three ribs. 
The transverse process of the second vertebra is severed and about two inches 
of the second rib are removed subperiostially. The pleura is gently peeled off 
the necks of the first three ribs and the bodies of the upper three thoracic 
vertebrae. The thoracic trunk is then found on the neck of the second rib 
and is divided below the second thoracic ganglion and is followed upwards 
with division of all intervening rami to a point just above the inferior cervical 
ganglion where the trunk is cut across again. 

Both these methods tax the patient rather heavily and they imply severance 
of sympathetic supply of all the other thoracic organs as well as of the rami 
joining the brachial plexus. 

(3) Posterior Rami Section by the Method of Leriche.^' — The approach 
is on similar lines to that of Adson but the level of the operation is lower 
down. The incision is made close to the spine two spaces above and below 
the selected- interspace ; the muscles are split longitudinally and the articular 
and the transverse processes with the costal tubercle of the corresponding rib 
are exposed. The transverse process is severed at its base; the intercostal 
nerve of the space is retracted upwards and the rami are recognized as tense 
threads entering the under surface of the nerve; they are sectioned one by 
one. This method is obviously limited in its application and is suitable only 
for comparatively mild cases. 
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(4) Destruction of the Rami by Injection of Absolute Alcohol}^ — The 
procedure is as follows : A point is selected 4 cm. away from the spine, pref- 
erably in the third or fourth interspace; the lower border of the rib is felt 
by the tip of the finger and the needle is introduced directly to the inferior 
margin of the rib ; from this point the needle is directed 45° inwards, forwards 
and downwards to the depth of about 2 cm. Every precaution is taken to 
guard against perforation of the pleura; the needle is now connected with a 
syringe containing 2.5 cc. of absolute alcohol and the latter is injected by a 
series of small spurts. Occasionally the transverse process is unusually bulky 
and obstructs the desired position of the point of the needle; the latter must 
be then directed in such a way as to pass immediately in front and below the 
process ; should that be found impossible the space immediately above has to 
be injected instead. As a rule, four injections, one a week, are given followed 
after a month’s rest by another series of four, should any trace of asthma 
still persist. There is rarely any radical improvement until after the second 
or the third injection. The first injection is usually associated with a good 
deal of shock, necessitating a few hours’ rest in bed. 

Abbreviated Case Reports 

Case I. — Miss B., aged 22. Subject to bronchial asthma since age of six; unable to 
pursue her studies; attacks temporarily relieved by morphia gr. Some improvement 
after course of autogenous vaccine. Four injections of absolute alcohol into the fifth and 
sixth right interspaces and fourth and sixth left interspaces. Total disappearance’ of 
asthma; no recurrence for the last two years. 

Case II. — Mr. A., aged 64. Intractable asthma of twelve years’ standing; forced to 
give up business. Resection of septum three years ago with alleviation of symptoms but 
with no relief from nocturnal attacks. Three injections of absolute alcohol in both third 
interspaces and the fifth right space. Marked improvement after second injection. Com- 
plete cessation of asthma for the last seven months. 

Case HI. — Mr. R. T., aged 31. History of severe asthma of four years’ duration. 
No relief from morphia, adrenalin, peptone or autogenous vaccine. Dyspnea almost un- 
bearable. Absolute alcohol injection into the third and fourth rami on each side; great 
improvement after the second injection. Complete disappearance of asthma; absolutely 
free for the last three and one-half years. 

Case IV. — Miss W., aged 61. Long history of bronchial asthma; emphysema of the 
right side with collapse of the left lung. Nine injections of absolute alcohol spread over a 
period of eight months. Entire disappearance of asthma; no return for the last twelve 
months. 

Case V. — Mr. C., laborer, aged 49. “Incurable” bronchial asthma since age of 12; 
never entirely free ; unable to follow his employment for any length of time. Five absolute 
alcohol injections given at weekly intervals. Has been perfectly free from asthma for the 
last two 3'ears. 

(5) Destruction of the Upper Portion of the Thoracic Ganglionated 
Trunk by Injection of Absolute Alcohol.— Although, the third and fourth 
thoracic segments are anatomically placed opposite the spines of the first and 
the second thoracic vertebrae, the bulk of their efferent fibers pass to the 
fourth and the fifth thoracic ganglia and the upper thoracic trunk via the third 
and fourth intercostal nerves^®; the upper thoracic trunk, therefore, can.be 

167 



G, L. L. LEVIN Annals of Surcerv 

August, 1035 

effectively attacked either in the third or the fourth space, preferably i„ the 
third. Either novocainc or gas-oxygen anesthesia can be employed. The 
technic is as follows : the patient’s spine is strongly arched backwards with the 
scapulae forcibly retracted so as to bring the selected rib (tlie fourth or the 
fifth) as near the surface as possible. The upper and lower costal margin are 
ascertained, hearing in mind that the plane of the junction between the 
manubrium and the gladiolus sterni (Ludwig’ plane) is on the level of the 
disk between the fourth and the fifth thoracic vertebrae; at a point about three 
cm. fiom the middle line a sharp solid cutting needle is introduced down to 
the lower border of the rib and is directed 50° forwards, inwards and down- 
wards until the transverse process of the corresponding vertebra is felt; the 
upper margin of the rib is then followed by the finger tip to a point directly 
opposite the level of the process. A strong needle of the lumbar puncture 
type but of shorter length is now introduced on the slant from below so as to 
strike the upper margin of the rib immediately under the finger tip. The 
needle is so placed that its point and the aperture lie immediately in contact 
with the upper border of the rib. The needle is now cautiously pushed 
upwards, inwards and forwards closel}'' hugging the upper margin of the rib 
for a distance of about two and one-half to three cm. Although perforation 
of the pleura appears almost inevitable experience shows that it is easily avoid- 
able provided the needle is closely applied to the upper boundary of the rib 
slightly on the posterior plane. When the needle has traversed about two and 
one-half to three cm. of the neck of the rib it is rotated to an angle of 90° — 
the orifice of the needle is now directly behind the thoracic trunk. Precau- 
tions are taken again to ascertain that the pleura is intact ; one cc, of absolute 
alcohol is slowly injected and the needle is withdrawn. Roentgenographic 
screen may be used as an adjuvent to make the position of the needle certain. 
Should the pleura be punctured during the manipulation, no harm follows in 
view of the valvular character of the opening. The same procedure may be 
adopted for the third and the second interspaces but the maneuver is more 
difficult on account of the greater depth of the ribs. This method is rather 
a major undertaking when compared to the preceding one^ but it has the 
advantage of reducing the total number of injections to two. 

Abbreviated Case Reports 

Case I.— Mr. J., aged 42, dentist. Severe spasmodic bronchial asthma of three years 
standing; cardiac dilatation; totally incapacitated for last eight months. Autogenous 
sputum vaccine tried with no success; had been advised to give up practice. Injection 
of absolute alcohol into the upper thoracic trunk above the level of the fourth nb on 
both sides under gas-oxygen anesthesia. Gradual disappearance of asthma ; chest entirely 
free in about a month after the injection; general condition much improved, the hear 
normal. No recurrence of asthma for the last six months. 

Case II. — ^klr. W., aged 35. Subject to bronchial asthma for last three years ; forced 
to give up work; unable to sleep; great d3’'spnea. Injection of alcohol into the left upper 
trunk above the level of the fifth rib under local anesthesia ; pleura inadvertently puncture 
on the right side — injection postponed. A week later the right side injected at the same 
level also under local anesthesia. Complete freedom from asthmatic attacks in about si.v 
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weeks after the second injection. Perfectly free for the last eight months, gained two 
stone in weight. 

Case HI. — Miss L., aged 37. Severe bronchial asthma since age of seven ; “spent the 
life sitting and gasping for breath.” Under local anesthesia the right upper thoracic trunk 
injected above the level of the fourth rib; the same procedure ten days later on the left 
side. Great improvement after the second injection; has not been troubled with asthma 
since (for the last four months). 

Generally speaking, the indirect methods, i.c., based on absolute alcohol 
injection, are preferable to the open sympathectomy for the following reasons : 
the procedure is infinitely quicker, the risk practically nil, the condition of the 
patient is usually such as to preclude any direct operative interference ; further- 
more, total abolition of the sympathetic control is undesirable on account of 
the danger of subsequent development of bronchiectasis. 

In the writer’s series of 23 cases treated by absolute alcohol injection, 
complete relief was obtained in 75 per cent with varying degrees of improve- 
ment in the remainder. All the cases were of long standing intractable asthma. 
Eighteen cases were treated by Method 4(13 with complete relief) and five by 
the Method 5 (complete relief in four cases). The resistant cases were chiefly 
those where emphysema and collapse of the lung were marked features. 
Perforation of pleura took place on three occasions with no serious conse- 
quences. 

SUMMARY 

(1) There is sufficient theoretical, pathologic and clinical evidence to 
show that the dorsal sympathetic nerves, especially the second, third, fourth, 
fifth and sixth rami, contain both contractor fibers to the bronchial musculture 
as well as sensory bronchial fibers. 

(2) Both the rami and the thoracic trunk are accessible either for 
neurectomy or for neurolysis by absolute alcohol ; the rami — immediately below 
the points of junction with the intercostal nerves, the trunk — above the level 
of the neck of the fourth rib. 

(3) Bronchial sympathetic neurolysis by absolute alcohol has resulted 
in complete relief in 75 per cent of cases of severe intractable asthma treated. 
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jMESENTERIC vascular occlusion 

Htman Snbiersok, M.D. 

Bixghaiitox, New York 

Mesenteric vascular occlusion was first described in 1834 by Tiedeman. 
In 1847, Virchow described the patholog}' in detail. The clinical aspects of 
the subject were first brought to medical attention by the researches of Kuss- 
maul and Gerhardt in 1863, and b)'^ those of Litten in 1875. Shortly thereafter 
Cohnheim, Cohn and others also published the results of their experimental 
and clinical investigations. Welch and his associates contributed to the 
knowledge of the patholog}'’ and reviewed the subject up to 1900. In the last 
30 years numerous excellent papers have brought the subject more fully 
before the medical profession. Jackson, Porter and Quimby in 1904, Trotter 
in 1913, Ross in 1931, Loop in 1921, Larson-*^ in 1931 and Meyer in 1931 
are only a few of the outstanding contributors. There are also many case 
reports, most of which submit a successful operation. 

Brady'* stated that up to 1921 about 500 cases had been reported with only 
about 35 recoveries. Meyer^^ reported 92 additional cases up to 1931 with 
39 recoveries. This is not as complimentary to recent medical knowledge as 
it seems, as there undoubtedly are a great many fatal cases which have not 
been reported. 

Occlusion of the mesenteric vessels may result from four main causes 
according to Cokinis (quoted by MacCornack-®). These are: (i) By 
trauma. (2) By external pressure. (3) By embolism and thrombosis. (4) 
By inflammatory or degenerative obliteration of their lumens. 

The two most common causes are thrombosis (arterial and venous) and 
arterial embolism.^- In arterial occlusion any affection that predisposes to 
thrombotic formation is of etiologic importance. Endocarditis, atheroma of 
the aorta, and arteriosclerosis, especially of the mesenteric vessels, are common 
causes. 

Connors® states that he feels that arterial thrombosis in a manner similar 
to coronary thrombosis occurs all over the body. Arteriosclerosis is common 
in the mesenteric arteries and he believes that thrombosis, especially of the 
smaller arterial branches, is of much more frequent occurrence than its clinical 
recognition. Cawadias' reports a case with intermittent claudication for six 
years followed by angina pectoris with final thrombosis of the mesenteric 
vessels. Scherk"**^ reports a case in which he feels the condition was caused 
by repeated attacks of lead poisoning causing arteriosclerotic changes leading 
to occlusion. Recently thrombo-angiitis obliterans has been reported as an 
important factor by Averbuck and Silbert.- 

In venous thrombosis the condition may be primary in the mesenteric 
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veins and ascend into the larger radicals ; or the reverse process may occur.^^ 
“Of especial importance in primary occlusion are intestinal changes that permit 
entrance of bacteria into the vascular channels such as enteritis, the puerperal 
state, phlebitis, appendicitis, pelvic disease and other suppurative conditions 
of the peritoneal cavity.’’^® Hepatic disease, pyelophlebitis, syphilis and other 
conditions causing portal stasis or obstruction are mentioned as causes of 
secondary or descending thrombosis.^® Larson (cited above) in a report of 
36 autopsies found hepatic disease in 25 per cent. Venous thrombosis has 
been known to follow arterial embolism apparently because of the stasis thus 
produced. 

The following reasons are usually given as the cause of the preponderance 
of superior mesenteric artery lesions: (i) It is larger than the inferior 
(about three to one). (2) It comes off above the inferior. (3) It comes off 
almost parallel to the aorta while the inferior comes off nearly at right angles. 
As a result it is more likely to intercept an embolus. The decrease in the 
size of the vessels in the lower ileum clue to the numerous secondary loops may 
also play a part. 

Physiology and Pathology . — ^Why does gangrene occur in the face of an 
apparently profuse blood supply ? It seems that the vessels above and below 
should be able to carry on the work. That this is possible is well demonstrated 
in a case report by Chiene.® In a woman 65 years old with arteriosclerosis 
there was a complete fibrous obliteration of the superior and inferior mesen- 
teric arteries and the celiac axis so that the entire bowel was cut off from 
its usual blood supply. This, without evident symptoms. The condition was 
noted at an autopsy. 

Referring to occlusions of the superior mesenteric artery, Faber^“ states 
that the inferior mesenteric is a small vessel and is unable to take up the func- 
tion of the larger. One infers from this that in occlusions of the inferior, the 
superior might help out simply because of its size. Boyd® states that the sud- 
den anemia produced by an acute blockage of a branch of an artery sets up so 
violent a spasmodic contraction of the musculature of the bowel that the part 
becomes isolated from the neighboring circulation. This spasm aggravates 
the anemia to such a degree that the death of the affected segment of the 
bowel results very quickly. The spasm would of course depend on the extent 
and the rapidity of the occlusion, thus at once dividing the condition into an 
acute and chronic type. A slow extensive occlusion might be compensated 
while a small sudden clot might cause infarction. The pathology involved is 
the same no matter what the cause or part of the bowel, providing the occlusion 
is large enough to cause impainnent of ciixulation to the part (Cohnheim). 

Trotter reports three per cent mesenteric infarcts as being anemic, but 
pathologically according to Boyd® the infarct is always hemorrhagic. The 
area supplied by the vessel, if the blockage is arterial, is attempted to be sup- 
plied bj’- the arteries above and below. In small occlusions or in gradual ones 
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this is successfully carried out. In others only sufficient blood is brought in 
from the arteries to cause the part to become congested. 

The portal system has a certain pressure which is kept up by the pressure 
in the arteries. In an arterial occlusion, the venous supply of that part imme- 
diately drops to nil. There is, therefore, less pressure here than in the portal 
vein and the blood stagnates instead of passing normally. The area becomes 
overloaded with blood which is brought slowly to it from the adjacent arteries. 
Welch and his associates proved that the blood really came from the arterial 
capillaries and not from venous reflux as might be expected. This blood can- 
not escape and causes a hemorrhagic infarct. In venous occlusion, the pathology 
is evident. The blood has no outlet and there is a retrograde thrombosis of the 
arteries. The part affected is thickened, dark red to almost black in color, and 
soon becomes gangrenous. The limits are usually sharply defined but the 
demarcation may be more gradual.® The entire bowel wall is stuffed with 
blood, the mucosa is necrotic and may be ulcerated. The lumen contains thick 
tarry blood. The serous coat may be covered by an inflammatory exudate and 
the peritoneum contains bloody fluid. There may even be general peritonitis. 
The mesentery is thickened and may contain large hemorrhagic patches. The 
veins are swollen and engorged. The glands are also swollen and may be 
hemorrhagic. Boyd® states that there may be occlusion of the terminal arterioles 
with no signs of occlusion until the bowel is opened. In one case he found 
large hemorrhagic patches throughout the lower part of the small intestine 
with no lesion in the mesenteric vessels. 

Surgical Pathology {Gross). — From a surgical standpoint the best gross 
description found by the writer of the appearance of mesenteric thrombosis at 
operation is by Loop.®'^ (i) “Transparent, sticky, peritoneal fluid, amber or 
blood tinged, and without coagulated lymph.” (2) “Cyanosed, plum colored, 
soggy, edematous intestine, with glistening peritoneum free from adhesions, 
its lumen relaxed (not distended) to large caliber, lying inert within the 
abdominal cavity, with no tendency to crowd out of the incision, held down by 
the weight of the fluid in its lumen but containing little gas. The mesentery 
forms a thick doughy mass dragging down over the pelvic brim as though 
adherent.” Actually it is delivered with ease. Other writers have referred 
to the bowel as resembling a rubber hose. 

Amount of Small Intestine Necessary for Life. — FlinU® states that to lose 
the use of more than one-third to one-half of the small intestine is usually 
fatal. Meyer®® states that recovery has occurred after practically complete 
removal of the small intestine. Wulsten^® reports a recovery after removal of 
360 cm. and SjovalB® a successful resection of 450 cm. or 90 per cent of the 
small bowel. 

Frequency and Mortality. — IMesenteric vascular occlusions are considered 
to be quite unusual. Of 235 cases of obstruction, Cornell® stated that there 
were five cases of mesenteric thrombosis with only one survivor. Koslin^^ re- 
ported seven cases in 185 instances of intestinal obstruction with no recoveries. 
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Morton^^ reported 105 cases of obstruction with five cases of mesenteric 
thrombosis and four deaths, Loop^’^ nine cases with one recovery and Dtinphy 
and Zollinger^^ five cases with one recovery. The Binghamton City Hospital 
i-ecords show eight authentic cases with one recovery in the last ten years. 
Various authors have placed the mortality from 57.6^® to 95 per cent. 

Necessity for Surgical Intervention. — Meyer'-^® states that in abdominal 
claudication the condition is entirely medical. From the pathology it is evident 
that unless there is insufficient circulation for life the condition will adjust 
itself. He found nine instances of spontaneous recovery in 92 cases. In six 
of these exploration alone was done. Rost,^® Echemendes and Garcia, and 
Morton^'^ also report similar cases. Abrams^ reports one which was diagnosed 
mesenteric occlusion and operated. On opening the abdomen not enough 
pathology was found to warrant surgical intervention. Unfortunately, in this 
case the condition progressed to infarction and a fatal termination. This 
emphasizes the border line between medical and surgical treatment. 

The writer believes with Connors® that occlusion of small branches of the 
mesenteric vessels are relatively frequent. They cause symptoms of acute 
abdominal pain and partial obstruction which clear up within a short time. 
Such a history is not infrequently obtained from old arteriosclerotic individuals. 
Kaufmann-® states that in annular infarcts of the terminal mesenteric vessels 
ileus may develop. In the absence of actual data this must he submitted as a 
hypothesis only. 

All, however, are agreed that when actual gangrene of the bowel occurs the 
condition is surgical and the mortality 100 per cent if left alone. The difficulty 
lies in estimating where the dividing line is as evidenced in the case cited above.^ 
Operation before demarcation has occurred may be useless because; (i) There 
may be nothing to see and (2) the extent of the involvement cannot be accu- 
rately determined. Progressive involvement after resection would seem to 
suggest either too early operation or too little resection. The optimum time 
for operation would be at the time demarcation is complete and before absorp- 
tion has taken place. Since most cases are not diagnosed, this point is of 
academic interest only. 

The main point is, when possible, to remove all the affected bowel and all 
the affected mesentery with enough viable tissue to prevent recurrence or pro- 
gression of the pathology.®® The type of procedure will vary from either a 
drainage, or simple exteriorization of the bowel, to resection of the affected 
part with union of the severed ends. The condition of the patient, the amount 
and part of the bowel involved and the skill of the operator will determine the 
technic. A table has been made of cases of living patients compared' to the 
same number of deaths. These cases were picked at random in literature and 
whenever possible the fatalities were taken from the reports of surgeons 
submitting recoveries. Thus the question of the ability of the operator is to 
some extent removed (Table I). 
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Table I 


Mesenteric Vascular Occlusion — Comparison Operative Cases 


Name 

Age 

X 

0 

Kf} 

Amount 

Bowel 

Removed 

Alive 

Dead 

Acute 

Chronic 

Procedure 

Frank, Louis 

12 

M 

1 5 inches 


* 



End-to-end 


10 

M 

2 feet 

-f: 




End-to-end 

Brady, Lee* 

48 

M 

52 inches 



* 


Exterioriz. 


45 

F 

30 inches 

* 




Lateral anastomo- 









sis 


31 

F 

60 inches 




* 

Side-to-side 


42 

F 

, , 





Side-to-side 


45 

F 

, , 


♦ 



Side-to-side 


24 

F 

18 inches 

* 


* 


Side-to-side 

Desplas, B.’* 

32 

M 

60 cm. 

* 



* 

Resected with but- 









ton 

Warnshuis, Fred Cd* 

50 

M 

2 feet 

i: 


* 


Side-to-side 

Cowles, Andrew 

18 

F 

3 K feet 



* 


Side-to-side 

Loop, Ross Gd' 

35 

F 

5 feet 


* 


H: 

Side-to-side 


29 

M 

4 feet 


* 

* 


Enterostomy 


56 

M 

4 feet 



* 


Enterostomy 


35 

F 

5 feet 


if- 


* 

Side-to-side 


47 

F 

8 feet 



* 


Resection 


46 

■F 

18 inches 

* 




Side-to-side 

Bruns ® 

II 

M 

16 cm. 

* 


* 


End-to-end 

Jones and Clark-*.., 

50 

F 



* 

♦ 


Exploi atory 

Wulsten, J.'** 

64 

M 

360 inches 



* 


Side-to-side Anas- 









tomosis 

Carlson, Guy W.“ .... 

58 

M 

5 feet 


* 


* 

End-to-end 

Echemendes, Y.*^ .... 

16 

F 

. , 

* 




Exploratory 

Gregoire, Ray.*® 

69 

M 



* 



Exterioriz. 

McGuire, S.^* 

27 

F 

7 feet 4 inches 

* 



* 

End-to-end 


46 

F 

4 feet 6 inches 

* 


* 


End-to-end 

Smith, W.« 

32 

F 

15 inches ileum 

* 


* 


Exterioriz. Double 









barrel stoma. 

vSjovall, S.« 

44 

F 

90% 





End-to-end 




450 cm. 






Olivecrona, H.**® 

73 

M 

3.4 cm. 


* 

* 


End-to-end 

Zeno, A.^® 

50 

M 

4 feet 6 inches 


* 


* 

End-to-end 

Reed, Leo B.®^ 

50 

F 




* 


Laparotomy 

Jopson, John H.®®. . . . 

28 

F 

6 inches 

* 




Exterioriz. 


50 

M 


* 


* 


Exploratory 

Despard ** 

25 

F 






Resection 

Mason, J. M.^® 

35 

F 

65 inches 

* 


* 


Resection 









End-to-end 

McCornack, R. L. “. . 

40 

F 

. . 


t 



Enterostomy 


40 

F 



* 

* 


Exploratory 


41 

M 

1 cm. 

* 



* 

Exterioriz. 


175 



HYMAN SNEIERSON 


Anmls of Surperv 
August, 1935 


Table I {continued) 


Name 

Age 

X 

0 

Amount 

Bowel 

Removed 

Alive 

Dead 

Acute 

Chronic 

Procedure 

Green, John R.'® 

42 

p 

40 cm. 

* 


* 


Resection 

Lang, W. H. 2 = 

60 

F 

14 inches 



* 


Side-to-side 

Rycroft, B. 

54 

M 

Entire small 









intestine 


* 

* 


Exploratory 

Morton 

55 

M 

24 inches 


* 


* 

Ileocolostomy 


70 

M 

30 inches 


% 


* 

End-to-end 


28 

, M 


Jh 



* 

Enterostomy 

Binghamton City Hos- 









pital: 









Case I 

67 

M 

120 cm. 


* 



End-to-end 

Case 3 

73 

F 

30 inches 


* 

* 


Exploratory 

Case 5 

34 

M 

140 cm. 


* 

* 


Side-to-side 

Case 6 

42 

M 

2 pi feet 


* 


* 

Enterostomy 

Case 8 

48 

F 

39 cm. 

♦ 



* 

End-to-end 


Dead Alive 

24 • 24 

Acute Chronic Acute Chronic 


Procedure 

12 

12 

17 

7 

Total 

Dead 

Alive 

Exploratory 

4 


2 

I 

7 

4 

3 

Enterostomy 

3 

3 


I 

7 

6 

I 

Side-to-side 

2 

4 

7 

2 

15 

6 

9 

End-to-end 

2 

3 

5 

2 

12 

5 

7 

Exterioriz 

I 

I 

3 


5 

2 

3 

Exterioriz with Resect. . . 


I 


I 

2 

I 

I 


— 

— 

— 

— 

— 

— 

— 

12 

Operated — 48 Acute — 29 

12 

Chronic — 19 

17 

7 

48 

24 

24 


In the procedures above, enterostomy above the united ends was also done 
in many cases. Percentages are omitted as misleading and of no value in this 
small series. 

Symptomatology. — Connors® states that pain followed by fever and leuko- 
cytosis occurs in thrombotic conditions of the heart. He suggests that the 
same symptoms must occur in thrombotic conditions elsewhere in the body. 
Meyer®® reports pain as occurring in each of the 92 cases where intestinal 
changes occurred. The leukocyte count in 20 of 23 cases where it was taken 
was above 18,000. “The increase is rapid and occurs very soon after the onset 
of pain. Only two findings, abdominal pain and high leukocyte count, were 
constantly associated. The temperature ranged between 96° and 101° F.” 
Connors’® statement that some degree of fever and leukocytosis are present 
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at some stage of the condition seems well taken even in the face of apparent 
afehrile cases. There certainly would be fever when gangrene occurred. 

Aside from the above, the symptoms are inconstant. To quote Meyer^^ 
again. “Vomiting was present in 55 per cent of the cases and absent in 10 
per cent. It occurred after the onset of the pain and was repeated. Nausea 
was present in only 20 per cent. Blood in the stools was reported in 14 per 
cent and absent in 8 per cent. Rigidity present in 16 per cent and absent in 
15 per cent. Distention at some time in 45 per cent. The findings, except for 
the high leukocyte count, are essentially the same as those found in early 
bowel obstruction.” We can add nothing to this complete and concise exposi- 
tion except to emphasize that the pain may be entirely out of proportion 
to the physical signs. Like coronary thrombosis it may at times disappear 
only to recurr in more severe form if gangrene occurs. The condition when 
infarction occurs is really one of intestinal obstruction with the varying signs 
and symptoms of that condition. 

COMMENTS ON TABLE II 

Cases I and 2 . — The presence of mesenteric vascular occlusion due to 
heart conditions has been emphasized since the early literature. The history 
of valvular lesions followed later by embolic phenomena elsewhere is known 
to all. Its occurrence in pregnancy is also fairly common. Report of such 
cases having normal uneventful pregnancies followed by embolic phenomena 
later are not so common. Giannone^'^ reports a case of mesenteric vascular 
occlusion very similar to Case 2. 

Case 5. — Arteriosclerosis is a common cause of obliteration of mesenteric 
blood vessels. The appearance of two areas of occlusion at the same time is 
unusual. Selby^^ reports a case of thrombosis of the mesentery with throm- 
bosis of the vessels of the left foot and left arm. This was in a patient with a 
fibrillating heart. In Case 3 it is possible that there was a heart condition also, 
although there was no such history and the heart on entrance showed no 
apparent abnormality. Another such case is reported by Olivecrona^® in a 
male, age 73, with hypertension but with lost compensation. Embolus was 
the cause of the occlusion. 

Cases 4, 5, and 6 . — These patients all had operative procedures. 

Case 4 had repeated operations and also a question of lues. Either the 
procedures or the lues might have predisposed to the thrombosis. The pathol- 
ogist’s opinion was that the chronic obstruction had led to stasis in the 
mesenteric vessels with thrombosis. Referring to the history of chronic consti- 
pation of several months’ duration Gregoire^** reports a similar case. 

Case 5 shows a thrombosis about a year after operation for an appendix. 
Cowles^'® reports a case 23 days after uneventful recovery for an acute ap- 
pendix. Greene and Allen^® report a case with thrombosis eight months after 
an appendectomy. 

Case 6 . — An example of vascular occlusion either coincident or imme- 
diately following an acute appendix operation. Meyer reported seven cases 
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following appendix operations — two of which were associated with acute 
appendicitis. Mortoir'*'^ reported one following an appendix and one found 
coincident with a ruptured appendix. Case 6 showed a slow pulse of 48. 
Desplas^^ also reports a patient with a pulse of 48. This may not be pathog- 
nomonic but a slow pulse in the face of signs of an acute abdomen in the 
absence of jaundice is suggestive of vascular insult. It is probable that some 
of the present appendicitis mortality might be attributed to mesenteric 
thrombosis. 

Case 7. — The occurrence of vascular occlusion in the mesentery in the 
presence of vascular occlusions elsewhere has been demonstrated. The fact 
that these occlusions may be due to the same type of pathology has been brought 
forward by Connors® and Averbuck and Silbert.^ The latter state that there 
are only nine published cases of autopsy in patients with thrombo-angiitis 
obliterans and mesenteric vascular occlusion and that only Jager^® found 
lesions which he was convinced were true Buerger’s disease elsewhere in the 
body. Because of this, the writer has included the following pathologic 
report by Dr. V. W. Bergstrom, pathologist, Binghamton City Hospital : 

Microscopic Exaiiiinatioii, December 20, I934- — These sections were especially exam- 
ined for lesions resembling thrombo-angiitis obliterans. “In sections made from the area 
of mesenteric and bowel necrosis the vessels in general show little pathology except that 
many of the veins are enormously dilated with blood clot. The walls of one medium-sized 
vein show a moderate infiltration with polymorphonuclear leukocytes. Aorta . — This 
shows marked sclerosis with large fusiform-shaped areas of fatty infiltration in which 
are many cholesterol clefts. The intima is very much thickened apparently due to edema 
and a marked infiltration with wandering cells, mostly large and small round cells, through- 
out the media, and in some areas there is considerable vascular proliferation in the media. 
There is remarkably little inflammatory reaction in the adventitia. A medium-size 
artery, probably mesenteric, shows a marked more recent inflammatory cellular infil- 
tration in all layers but more particularly in the adventitia. Here some of the branches 
show old fenestrated fibrous thrombi infiltrated with small round cells and masses of 
old blood pigment. No giant cells were noted. The internal elastic membrane of this 
vessel is intact throughout the section. A medium-sized vein in the same area shows 
a moderate amount of small round cell infiltration in the walls but no thrombosis. 
Liver . — There is a generalized chronic inflammatory process around the hepatic trinity 
obviously involving the veins and arteries. A large hepatic vein not associated with 
artery or bile duct shows considerable intramural small round cell inflammation. Heart, 
Pancreas and Lungs . — The vessels show no inflammatory reaction. 

From these findings it would appear that in this case there is no generalized inflam- 
matory condition of the arteries and veins, but that a condition resembling somewhat that 
described by Buerger existed ’in the region of the mesenteric artery, and in my opinion 
was the cause of the thrombosis. 

Doctor Bergstrom has another case, as yet unpublished, which shows the 
same vascular changes all over the body. There were no thrombosed areas 
in this patient. Zeno’^® and Brady'* have also reported cases of mesenteric 
occlusion occurring in patients with Raynaud’s disease. 

Case S . — Mesenteric occlusion following gallbladder disease is fairly com- 
mon.®® , The writer is not sure whether the condition in this case was follow- 
ing an acute gallbladder attack or whether it was entirely a vascular affair. 
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It would seem as if this was a good example of a patient seen when the 
infarcted area was completely demarcated, but with no absorption symptoms. 
Aledical treatment in the face of apparent progression of the thrombosis 
during convalescence was successful in this case. 

General Resume Cases in table it. — The general signs and symptoms 
corresponded fairly accurately to the case reports in literature. Pain often 
out of proportion to the clinical signs was noted in each case. Fever and 
leukocytosis were present in most cases. Abdominal signs varied from none 
to marked rigidity. Vomiting was present in most cases, but contrary to 
what one would expect it was entirely absent in Case 3, in which there was 
gangrene of two and one-half feet of bowel. The diagnosis was made in 
only one case and thrombosis elsewhere suggested the true condition (Case 3). 
Procedures used corresponded to those reported by other writers. 

Diagnosis . — The diagnosis of mesenteric vascular occlusion is rarely made. 
This is due to the type of pathology which may cause symptoms varying from 
a mild distress to a severe shock-like state resembling an acute hemorrhagic 
pancreatitis. Because of this fact, and the fact that detailed discussions have 
appeared in literature, the subject is only briefly discussed. 

Mesenteric thrombosis for diagnostic purposes may be divided into two 
classes — Medical and Surgical. These may be subdivided into acute and 
chronic types with their border-line cases. 

Medical Tliroinhosis . — By this is meant small occlusions insufficient to 
cause intestinal gangrene or slow occlusions in which compensatory circula- 
tion occurs. This group would include the intermittent claudication of the 
abdomen of Meyer.^^ 

Sympioms . — The only constant symptom is pain. Intestinal symptoms if 
present would be confined to signs of partial obstruction which gradually 
cleared up. Surgical intervention is useless and contraindicated in this 
condition. Medical thrombosis is probably almost never diagnosed and no 
pathologic data have been found to substantiate this entity according to 
Connors.^ 

Surgical Thrombosis . — By this is meant sufficient infarction to cause 
gangrene of some part of the bowel. The pathology in this case, whether 
acute or chonic, is exactly the same. The symptoms would correspond with 
variations according to the type and amount of occlusion. Pain out of pro- 
portion to the clinical signs is usual. Fever, leukocytosis and vomiting follow 
pain and in turn ai'e followed by signs of intestinal obstruction, peritonitis 
and death if surgical intervention is withheld. The above may occur within a 
few houis or may take a long time. The condition often shows very few 
symptoms until gangrene takes place (Case 8). In the presence of vascular 
disease or signs of thrombosis elsewhere the diagnosis may be made. At 
othei times the wiiter feels that the diagnosis of mesenteric occlusion could 
correctly only be mentioned as one of the possible causes of the condition. 

The boi der-line between Medical and Surgical occlusions is obscure. In 
cases whei e lapai otomy alone was done and the patient survived, the condition 
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was Medical. In the state of our present knowledge of the condition, a diag- 
nosis of intestinal obstruction with the possibility of occlusion would seem 
to answer the purpose practically. Since intestinal obstruction, under which 
mesenteric occlusions are classified, and of which they are a very small part, 
is difficult to diagnose because of its manifold variations as evidenced by a 
mortality which is reported to be from 40’’^ to 60 per cent,”*"* the diagnostic prob- 
lem is self-explanatory. The differential diagnosis would, according to this 
idea, be between the conditions simulating intestinal obstruction, and has been 
repeatedly brought out. 


SUMMARY 

(1) Mesenteric vascular occlusion is of much more frequent occurrence 
than is generally supposed. Occlusions sufficient to cause intestinal infarction 
are however uncommon, but are not so rare as literatui'e would indicate. A 
l^rief resume of recent literature has been recorded and the chief points noted 
have been emphasized in the case reports. The writer agrees with Connors® 
in his hypothesis of occlusions elsewhere in the body resembling coronary 
occlusions. In literature and in personal experiences the symptom complex 
of pain out of proportion to the objective signs, fever and leukocytosis have 
been demonstrated. Since slight coronary occlusions are frequently passed off 
as mild indigestion and at the time clear up without further signs or symptoms, 
it seems logical that the same condition may occur in the mesentery. Mesenteric 
occlusions which were found at autopsy for other causes as in Chiene's case 
would tend to support this view. 

(2) Report of a patient with thrombo-angiitis obliterans who died with 
mesenteric vascular occlusion is added to the literature. 

(3) Another living case is reported. 

(4) The diagnosis of mesenteric thrombosis is rarely made. A diagnosis 
of iiitestinal obstruction would seem to be sufficient for practical purposes. 
When such symptoms occur and persist, operative interference is indicated. 

(5) The mortality would seem to depend upon the time when operated. 
If the part is removed before too severe systemic reaction has taken place, 
the patient stands a good chance of recovery regardless of the procedure used. 
Resection whenever possible would seem to be that most commonly employed. 
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PERFORATED ULCERS OF THE DUODENUM 

A STUDY OF FORTY-ONE CASES 

Edward C. Brenner, M.D. 

New York, N. Y. 

FROM THE DEPARTMENT OF SURGERY, NEW YORK POST-GRADUATE HOSPITAL 

The writer presented in 1921^ and 1927- 15 and 27 cases, respectively, of 
acute perforation of ulcers of the duodenum. Simple closure of the perfora- 
tion by inversion, with or without omental reinforcement, was advocated as 
the procedure of choice. A concomitant posterior gastrojejunostomy seemed 
indicated in but a small minority of cases. To the above series, 14 additional 
personal cases are added, thus comprising a group of 41 consecutive cases 
operated upon between October, 1912, and December, 1933. All were cases 
of duodenal perforation and prepyloric lesions are excluded. 

The first successful operation for acute duodenal perforation was reported 
by Heussner in 1892, although Mikulicz had advocated simple closure in 
1880. For many years simple inversion closure was the technic of election. 
Although a majority of the postoperative cases remained well and asympto- 
matic, a definite group had symptoms of greater or lesser severity. Some 
developed real stenosis and were relieved by gastro-enterostomy. In some 
clinics, notably Deaver’s,^ a primary gastrojejunostomy was advocated in all 
cases but still the end-results in certain instances were unsatisfactory. Pri- 
mary pyloroplasties of Heineke-Mikulicz, Horsley and Finney^ were advised 
by others. Again a group remained “uncured.” Latterly, due to the Euro- 
pean influence of radical tendencies in gastric surgery, as taught by Finsterer, 
Von Eiselsberg and others, primary pylorectomy, partial and even subtotal 
gastrectomy is recommended in the early hours of perforation. 

Acute duodenal perforation from ulcer is a relatively common pathology 
and, after 40 years of surgical therapy, it seems remarkable that such diver- 
gent opinions exist among the leaders of the profession. All agree that the 
time element is of first importance. The vast majority of cases recover if 
operated upon within the first 12 hours by simple inversion closure. The 
great question is whether perforated ulcers are cured by simple closure, will 
the patients remain well and asymptomatic, or is more radical surgery pri- 
marily indicated? This study concerns itself with a fair evaluation of all the 
facts in an endeavor to reach an unbiased opinion as to what operative pro- 
cedure seems to offer the best, not only immediate, but end-results. 

Anatomy and Physiology . — A few anatomic relations and physiologic 
functions are worthy of review. The cardiac orifice and the first part of the 
duodenum are fixed parts of the stomach. When empty the stomach lies 
transversely in the upper abdomen ; but when filled it assumes a vertical 
shape, which is due to the descent of the prepyloric part. In accord with 
gravity therefore, the .weight bearing part of the viscus is in the distal part of 
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the pylorus and that part of the duodenum adjacent thereto. This pendent 
portion of the stomach, which includes the pylorus, the first part of the 
duodenum, and the distal part of the lesser curvature, has a blood supply that 
is considerably less than the stomach proper. Also, in addition to this sub- 
vascularization, the mucosa is here intimately attached to the muscle layers, 
forming rugae. 

These peculiarities of anatomic detail allow very little dilatation or contrac- 
tion and the consequent rigidity predisposes more or less to traction anemia. 
The anemia peculiar to this locale lasts about two hours after eating and may 
be regarded as a potent predisposing factor for selective embolic infections, 
thrombosis or tissue digestion. This anemia also influences the healing of 
ulcers occurring in this area subsequent to operative interference. 

In the process of digestion, when food enters the stomach, it becomes 
liquefied and mixed with the gastric juice and the sphincter at the pyloric 
extremity does not relax until chymification is complete. The balance between 
the motile powers of the stomach, as shown by the retention of its contents 
and their later propulsion through the orifice of pylorus, is properly main- 
tained. These motile powers are probably segmental in each curvature. 

This motility mechanism, however, is badly deranged by gastro- 
enterostomy. Normally the acidic chyme, when it flows into the duodenum, 
transforms the prosecretin into secretin and thus establishes pancreatic secre- 
tion. The churning movement of the duodenum intimately mixes the chymi- 
fied food with the bile and pancreatic ferment and then passes it into the 
jejunum. Gastro-enterostomized patients are subject to a change that may 
be termed revolutionary in so far as the physiology of their digestion is con- 
cerned. Gastric contents that are improperly prepared enter the jejunum, 
which in consequence must do the Avork of the duodenum, a part of the 
process of digestion for which it has no physiologic fitness. The subjective 
and objective sequences of this digesti^'e dysfunction may be pain, vomiting, 
diarrhea — in fact, the Avhole gamut of dyspeptic signs and symptoms. That 
many of the patients thrive despite this handicap only shows the adaptability 
of the human economy. It is nevertheless true that gastro-enterostomy per- 
formed for the purpose of relieving scar tissue obstructing the pyloroduodenal 
orifice is, in the majority of cases, an entirely satisfactoiy procedure. In such 
cases of obstruction there has existed for some time an altered function, both 
motile and secretory, mostly of the stomach, to a lesser degree of the duode- 
num. For that reason, one chooses the lesser of two evils and makes a short 
circuit, trusting to Nature’s Avell known tendency to establish a satisfactory 
balance. Conversely, it is well known that in the absence of true pyloro- 
duodenal stenosis, gastrojejunostomy is often fraught with future disaster. 
For several months the patient is likely to be comparatively free from symp- 
toms, but later results may be most disappointing. 

The cardinal indication, therefore, for gastrojejunostomy would be actual 
or organic stenosis. This form of stenosis did not obtain in the majority of 
the cases cited here, and from discussion with colleagues, the impression 
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would seem to prevail that in relatively few perforations from duodenal ulcer 
does real stenosis occur. Moreover, it must be remembered that Nature over- 
comes many apparent stenoses. This fact is well demonstrated in four cases, 
which were subsequently operated upon for {a) incisional hernia; {h) acute 
suppurative cholecystitis; (c) gastrojejuno-colic fistula and {d) subphrenic 
abscess. The duodenum in all four cases was restored to normal yet apparent 
stenoses presented at the time of perforation and in one case it was so pro- 
nounced that a primary gastrojejunostomy was added. The evidence in these 
four cases is convincing testimony of how completely restored to normal the 
diseased duodenum may become. Not only was there no evidence of scarring, 
but practically none of adhesions. 

There are numerous cases in the literature in which subsequent explora- 
tion for other pathologies revealed that there was no trace of the old ulcer 
(Basset,^ Pannett,® Lecene). There is ample experimental evidence to indi- 
cate that pyloric stenosis does not occur as commonly as supposed. Stewart 
and Barber'^ performed cautery puncture of the duodenum in dogs and 
infolded the opening so as to practically occlude its lumen. Even this did not 
produce stenosis clinically or by roentgenologic studies. Eliot,® in 1912, experi- 
menting on cats, found that the constriction produced by excising two-thirds 
of the circumference of the duodenum failed to produce stenosis. Experi- 
mentally it is difficult to thus produce true stenosis. The writer is of the 
impression that should the diameter of the duodenum be reduced not more 
than one-half, due to the infolding of the perforation, no stenosis will obtain. 

Pathology . — A better appreciation of the pathologic varieties of ulcer may 
help to crystallize the surgical therapy. Of the well established, easily demon- 
strable chronic ulcer we have ample knowledge ; of the so called acute ulcer, 
the erosion, the ulcerating lesions which recover and disappear under medical 
treatment, our knowledge is meager. It is highly probable that from time to 
time small defects occur in the gastric and duodenal mucosa, with or without 
symptoms, and that these spontaneously disappear. Defects of greater mag- 
nitude, true ulcers with typical clinical findings, sometimes completely disap- 
pear under medical treatment. The so called remissions and exacerbations in 
these histories may be explained upon the ground of recurring new ulcers. 
Once the lesion has become a well established indurated type the pathologic 
process is prone to become progressive with little or no remission of symp- 
toms. These true surgical ulcers present five general types : 

(1) The large ulcer with much scar tissue formation encroaching upon 
the lumen of the duodenum and accompanied with more or less extensive 
extrinsic adhesions. 

(2) The medium sized ulcer with moderate scar tissue infiltration, with- 
out narrowing of the lumen, 

(3) The small ulcer with a nonindurated or only slightly indurated base. 

(4) The acute necrotic ulcer. 

(5) Multiple ulcers, including the so called “kissing” type. 

Perforation may occur in any of these, and as the pathology is varied so 
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also are the indications for surgical repair. To dogmatically state that suture 
with posterior gastro-enterostomy should be employed in every instance is as 
illogical as to assert that simple closure will always suffice. Good surgery 
aims to cure the patient with the least insult to anatomic and physiologic 
function. 

Clinically most acute duodenal perforations are those of Types 2, 3 and 4. 
There is a remarkable monotony of apjDearance to these lesions. They are 
simple, single, round, slightly indurated, i to 2 cm. in diameter, on the 
suprapapillary part of the duodenum (the proportion is 450 to i) and nearly 
always in the first one and one-half inches of the anterior and superior sur- 
face. Those occurring at the junction of the pylorus and duodenum are 
probably for the most part duodenal. In these the pyloric veins are often 
obliterated. Much less than half of those ulcers present adhesions to neigh- 
boring structures ; the gallbladder, liver, colon, stomach and omentum. Most 
ulcers that perforate suddenly are nonadherent to adjacent viscera, and when 
adhesions are present in such they may be of recent origin. Disease of the 
appendix and gallbladder is a frequent concomitant. 

The perforation is usually from 2 to 5 Mm. in diameter, a typically 
punched out hole in the crater of the ulcer. If carefully examined it will be 
noted that the entire ulcerating portion is extruded as the result of embolism 
or thrombosis. The remaining peripheral induration is the protective zone 
that accounts for the rapid healing of the lesion after closure. The writer 
believes that in many cases this induration is soon absorbed and the duodenum 
is restored to its normal condition without any macroscopic evidence of pre- 
vious disease. Thus one seems justified in stating that lesions of Types 2, 3 
and 4, which form the majority of duodenal perforations, are best treated by 
simple closure. Similar good and lasting results obtain by cautery puncture 
and simple closure in nonperforated ulcei'S of this type. The perforation or 
blowout replaces the cautery. 

The large ulcer, with an abundance of scar tissue induration which en- 
croaches upon the lumen of the duodenum and which usually is adherent 
to neighboring organs, presents a different pathology and demands appro- 
priate surgical therapy. Such lesions, prior to perforation, have produced 
a partial stenosis thereby resulting in a change in the motile and secre- 
tory functions of the stomach. The closure of these ulcers after perfora- 
tion usually produces a real rather than an apparent obstruction. Conse- 
quently they present the cardinal indications for gastro-enterostomy, namely, 
stenosis plus a preexisting altered gastric function (pyloroplasty of the Finney 
and Horsley type has not proved efficacious in the therapy of these types). 
Furthermore, simple closure in this tyi^e seldom results in permanent cure, 
and the relapses after such a closure have helped to popularize primary gasti'o- 
enterostomy for all types. The treatment of the multiple ulcer type must be 
governed by the pathologic problem at hand. 

From the above mentioned pathology, it will be noted that for practical 
purposes perforated ulcers of the duodenum resolve themselves into one of 
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two types. First, the soft lesions — the more common type — characterized 
(o) by their relatively smaller size, (b) by their superficial extent, (c) by 
their failure to penetrate deeply prior to the embolic or thrombotic phenom- 
enon which results in perforation, (d) by the absence of dense induration, 
and (e) by lack of adhesions and encroachment upon neighboring structures. 
Second, the calloused type, characterized {a) by their large size, {b) by their 
deep penetration, (c) by their dense induration, (d) by their firm adhesions 
to neighboring structures, and (e) by their tendency to produce mechanical 
complications. It is the opinion of the writer that simple closure by inversion 
with fine chromic catgut will cui'e the vast majority of the first group, whereas 
the calloused types require in addition a primary gastro-enterostomy, or per- 
haps some form of pyloroplasty. The successes and failures in this series are 
in accord with these general principles. 

Diagnosis . — The diagnosis of acute perforation can be easily made in most 
cases. The anamnesis of previous indigestions, often a recent exacerbation 
with preperforation pain of several days due to serosal involvement, the sud- 
denness of onset, the agonizing pain, constant in character in contradistinction 
to the colic-like pain of appendicitis, cholecystitis, intestinal obstruction or 
renal colic, the vast extent and the degree of rigidity and tenderness so soon 
after onset, the comparatively slow pulse, slight or no febrile reaction is a 
familiar picture. A few points are worthy of emphasis ; vomiting occurred in 
less than half of the cases in this series (17 cases). Rectal examination may 
elicit extreme tenderness soon after perforation, much earlier than in appen- 
dicitis. The symptom of shock has been overemphasized. In this series but 
nine were in any degree of shock. Apparently shock, when present, occurs 
soon after perforation and is transitory. It should also be mentioned that in 
stout individuals there is only moderate rigidity. Also in the transitional 
period passing on to true peritonitis, there is a free interval when the pain is 
ameliorated. One patient seen 18 hours after perforation sat up in bed 
exclaiming, “He felt quite well.” No opiate had been administered. His 
abdominal cavity contained the usual amount of duodenal contents and the 
peritoneum was markedly injected. More than half of the cases show oblitera- 
tion of liver dulness either partial or complete. It is merely a corroborative 
sign and is in no wise pathognomonic. The left shoulder pain, mentioned by 
Gibson,®’ as occasionally occurring early after perforation, occurred in three 
cases and is probably a pneumogastric-spinal accessory reflex rather than pain 
of peritoneal or anginal origin. The subdiaphragmatic gas bubble, seen in 
vertical roentgen ray plates, is an early diagnostic help. It is especially help- 
ful in cases of small perforations with atypical signs. Occasionally a localized 
zone of tympany just below the xiphoid obtains early. 

In the preperforative irritation stage, physical examination may reveal 
acute tenderness over the ulcer with some rigidity of the overlying muscles. 
This connotes a deep ulcer with peritoneal irritation and should be an indica- 
ton for surgical intervention. (Case VII well illustrates this danger signal; 
Thus a female of 57 years for six months had typical hunger pains occurring 
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three hours after eating. Her examination elicited acute tenderness over the 
site of the pylorus and moderate rigidity of the rectus. Temperature, pulse 
and blood count were normal. She was put to bed and placed upon Lenhartz 
diet. Tenderness and muscular spasm persisted. On the eleventh day of 
treatment perforation occurred suddenly while she was at absolute rest.) 

Treatment . — The treatment of acute perforation is immediate operation 
regardless of any degree of shock that may be present — as the patient’s con- 
dition rapidly improves with the relief of intraperitoneal tension. A four-inch 
right median rectus incision is deepened down to the peritoneum. A point 
of practical importance is to determine the lower border of the liver. This 
should limit the upper angle of the incision. If a small nick is first made into 
the peritoneum, a little free fluid will well up into the incision, and gas bub- 
bles erupting through this will clinch the diagnosis of perforation. The 
escaped contents are best aspirated, especial attention being paid to Morrison’s 
space, the right lumbar gutter, and to the toilet of the pelvis. With moist 
pads the surrounding structures are gently pushed aside and the perforation 
sought. Fibrin deposits are an excellent guide to the point of perforation and 
not infrequently gas bubbles point out the way. If the perforation is obscure, 
slight pressure on the stomach may cause bubbles to appear. Closure of the 
perforation is accomplished by infolding the ulcer with fine chromic catgut 
reinforced occasionally with an omental tab. The expediency of a primary 
gastrojejunostomy is determined by the pathology. If simple closure is per- 
formed, one tests the patency of the lumen of the gut. If the tip of the little 
finger can be insinuated through the site of closure, there is little danger of 
obstruction. One then makes a search for secondary ulcers, gallbladder and 
appendiceal disease. 

The added risk of primary gastro-enterostomy, before the advent of 
peritonitis, is slight in a patient whose condition during operation, as regards 
respiration, aeration, and circulation is good. The danger of working in a 
potentially infected field is more theoretical than real. The real dangers are 
two-fold: (i) a 2 to 3 per cent chance of future gastrojejunal ulcer forma- 
tion, and (2) the late secondary sequelae which occur in some cases despite 
perfect technic in the hands of the most skilful. Therefore, unless the 
pathology is such as to demand a primary gastro-enterostomy, i.e., definite 
obstruction, simple closure should be performed. A good practical rule is, 
when in doubt, do not perform a gastro-enterostomy. It can be performed 
later, if necessary. 

If a careful peritoneal toilet be made by aspiration, there is no need of 
drainage except of the mural tissues. The suprapubic stab wound seldom 
drains, but may produce adhesions and is contra-indicated. Drainage to the 
site of closure is never instituted as several duodenal fistulae have resulted 
thereby. The slow perforations with abscess formation are best treated by 
simple incision and drainage. If a fistula ensues, a secondary closure with 
gastro-enterostomy is indicated. 

Following operation the patient is placed in a semirecumbent position, 
given one or two doses of morphine and a 5 per cent glucose rectal drip. 
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Small amounts of water by mouth are permitted after four hours. On the 
third day, a modified Sippy diet is instituted and adhered to for its entire 
course. At this time, the foot of the bed is kept elevated about six inches. 
This is thought to relieve traction anemia upon the pyloroduodenal segment. 
Frequently small amounts of alkalies are administered the first two weeks. 
The patient is then given a light, selected, nonbulky diet with crackers and 
milk between meals for the next two weeks. At the end of two months, a 
roentgenologic examination is made. The patient is warned of the dangers 
of dietary indiscretions and receives medical supervision for at least six 
months. 

The series is comprised of consecutive personal cases operated upon 
between October, 1912, and December, 1933. There were 39 males and two 
females. Although duodenal ulcers are more common in males, the relative 
incidence in the two sexes does not account for only 3 to 5 per cent of 
perforation in women. Many suppositions have been offered. White^^ well 
answers them by stating that he cannot become enthusiastic over any of these 
“attempts at the explanation of a very puzzling fact.” The youngest patient 
was 21 years ; the oldest 57 ; the average 36 years. Most large statistics reveal 
above 40 per cent in the fourth decade. However, there are reported cases 
occurring in young children and also in the aged. It is interesting to note 
that no case was obese {versus gallbladder type) and that several had been 
under severe mental or physical strain. Their occupations were varied and 
irrelevant. Twenty-seven (66 per cent) gave a typical previous ulcer history 
varying from a few months to ii years. Eleven (26 per cent) presented 
indefinite dyspepsia symptoms. In two cases there were no symptoms to the 
moment of perforation. In these ulcers the evidences of inflammation and 
repair were absent and the picture was one of focal necrosis. Both have 
remained asymptomatic following simple inversion closure. 

Four cases gave a history of melena, none of hematemesis. In Deaver’s 
series of 55 cases, blood was found only twice in the stools or vomitus. ^ In 
White’s Roosevelt Hospital series of 62 cases only 3 per cent had bleeding. 
It is well recognized that bleeding ulcers seldom perforate. 

Only three cases perforated within the first year of symptoms and the 
average duration of symptoms until perforation was 46 months. The inci- 
dence of chronic ulcers which perforate appears very small and the danger 
very slight. 

Of the 41 perforations, 37 were acute and four slow perforations. Of 
the slow perforations, one presented a large abscess extending from the liver 
to the iliac crest. This was of two weeks’ duration. Another case perforated 
slowly and remained localized. The third case ruptured into the lesser sac, 
presenting the clinical picture of biliary obstruction with jaundice. The 
fourth occurred in a penitentiary inmate who was under treatment for drug 
addiction. At first the patient received little attention as his epigastric pain 
was thought to be due to drug withdrawal. The writer saw him on the second 
day, at which time he was walking about the ward complaining of epigastric, 
and especially mid-lumbar pain. The abdomen was negative. Two days later 
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he developed upper right rectus rigidity. Temperature, pulse and leukocyte 
count were normal. A vertical roentgen ray examination showed a sub- 
diaphragmatic bubble. Laparotomy failed to reveal any pathology. The 
lesser sac was opened and found normal. For three days the patient remained 
quite comfortable. Following another attack of severe pain the patient went 
into partial collapse and died 40 hours later with a temperature of 105.4°. 
The upper abdomen was moderately distended but not definitely rigid. 
Autopsy revealed turbid fluid in the lesser sac and a sloughing 2 cm. ulcer 
on the posterior wall of the duodenum at the papillary level. Fortunately 
ulcers in this silent area are rare. 

Of the acute perforations (37) the shortest time elapsed until operation 
was three hours, the longest 26 hours, the average being 10 hours plus. The 
temperatures averaged 99.6° per rectum, pulse 86, respiration 23. White 
blood cells i5)400 with 82 per cent polymorphonuclears. Cultures taken in 
21 cases were all sterile, which is usual during the first 12 hours following 
perforation and many are sterile the first 18 hours. Of the 37 cases a correct 
preoperative diagnosis was made in 34. Two were mistaken for perforative 
appendicitis and one for acute hemorrhagic pancreatitis because of the pro- 
nounced shock, persistent vomiting and only slight epigastric rigidity. 

In this series simple closure was performed in 32 cases and concomitant 
gastrojejunostomy in eight cases. One case, simple closure, died suddenly on 
the fifth day (possibly of embolism). The other death occurred in the patient 
explored for what apparently was a perforating ulcer, thus giving an opera- 
tive mortality of 5 per cent. 

One patient in whom a transverse incision was employed (1919) returned 
in three months suffering from an incisional hernia. During repair, the 
duodenum was carefully searched for the old ulcer site, it had been a soft 
ulcer type of one year’s duration. The duodenum appeared normal. Another 
developed an acute suppurative cholecystitis four months postoperative, requir- 
ing cholecystectomy. The duodenum was free of adhesions and the ulcer site 
had disappeared. 

A third case upon whom a primary gastrojejunostomy was performed, 
also cholecystectomy and appendectomy, remained well for four and one-half 
years. He then developed a gastrojejuno-colic fistula wtih the classical syn- 
drome of left epigastric pain radiating to the left groin. At operation there 
presented a gastro jejunal-colic fistula about 2 cm. in diameter. The remark- 
able feature was the almost negligible pathology at the former duodenal ulcer 
site. There was no scarring, no induration, no stenosis and few adhesions. 
The procedure consisted in undoing the gastro-enterostomy, closing the gas- 
tric and colic atria and resecting three inches of the jejunum with lateral 
anastomosis. The patient was discharged on the sixteenth day and has 
remained asymptomatic. 

A fourth case, operated upon 13 houi's after perforation, developed a sub- 
phrenic abscess. Upon reoperation 27 days later tbe duodenum was restored 
to normal. 
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These four cases are highly presumptive evidence that perforation tends 
to cure the ulcers and that the duodenum is capable of complete restitution 
to normal, even though apparent stenosis obtains after closure. Twenty-four 
patients have been followed from one to 20 years. Of these, 18 had simple 
closure and six concomitant gastro-enterostomies. Of the 18 simple closures 
14 (78 per cent) have remained well and asymptomatic. One required a 
secondary gastrojejunostomy two years later for hemorrhage and remained 
well thereafter. Three have digestive upsets unless a careful diet is followed. 
In all three the gastro-iiitestinal series are negative. Of the six gastro- 
enterostomized patients, who have been followed, only three are quite well 
(50 per cent). One required a secondary operation for intestinal obstruction 
from bands about the appendicectomy site, one had the gastrojejunostomy 
undone for gastrojejuno-colic fistula and the third is generally miserable 
with dragging epigastric pain and occasional diarrheal attacks. 

In conclusion one seems justified in emphasizing the importance of report- 
ing the end-results of the treatment of perforated ulcers of the stomach and 
duodenum as separate entities. The immediate results depend chiefly upon 
the time interval that has elapsed after perforation. Only by careful follow-up 
records extending over long periods can reliable statistics be obtained as to 
ultimate cures. Undoubtedly the duodenum is capable of complete restitu- 
tion to normal even though apparent or mild degree of real stenosis obtains 
after closure. The end-results of simple closure in this series are much 
superior to those treated by gastrojejunostomy. Simple closure is the opera- 
tion of choice of most surgeons. 
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i IIO.M THE COMUINED MEDICAL AND StlltGICAL GALLIiLADDEB CLINIC OF THE NEW YOUK POST GRADUATE HOSPITAL 

The normal gallbladder shadow has not been defined, nor has much atten- 
tion been directed to the size and contour of this organ as shown by the 
roentgen ray after the administration of the dye. Before the advent of the 
dye method of depicting the gallbladder, everyone was concerned with the 
presence or absence of stone showing in the radiograph, and it naturally fol- 
lowed that the presence of stones was the most significant finding with the 
new method. Added to this, the filling and emptying of the gallbladder with 
the dye gradually took on significance as experience increased with this new 
method. During a four year study of patients with gallbladder disease at 
the New York Post Graduate Hospital, the combined Medical and Surgical 
Clinic has gradually come to realize the importance of changes in the size and 
contour of this organ. 

In patients with typical gallbladder symptoms, definite pathology was 
found to be present and borne out by operative findings even though the 
radiograph showed repeatedly the absence of positive or negative shadows of 
stones and normal filling and emptying. The most important change is 
enlargement, for in enlargement one has a definite result of stasis, the most 
frequent accompaniment of gallstones found in operative specimens. 

Enlargement of the gallbladder, as shown by roentgen ray shadows and in 
operative specimens, follows, in the main, an hypotonic and an hypertonic 
type. In the former, a rounded ballooon type of shadow appears (Fig. i, a 
and b), which, when removed, distended and dried, appears as in Fig. 2. 

The latter types are elongated, tubular and pear shaped, with convolutions 
in ampulla and cystic duct (Fig. 3, a and 6), and when removed and prepared 
are represented in Fig. 4. 

The hypotonic type of gallbladder shadow is found in those individuals 
having few symptoms ascribable to the organ directly, but with the usual 
type of dyspepsia associated with the achylia, overweight and indolence of 
middle age. 

The basic cause resulting in such a change in the gallbladder can be 
ascribed to dilatation due to the normal secretory pressure of bile in the 
presence of atrophy and atony in the wall of the viscus, such as is shown in 
specimens removed at operation. 

Dilatation such as this should be harmless and produce no symptoms, 
were it not for the resulting stasis that is particularly important during periods 
of child bearing or rapid loss of weight, when the cholesterol of the bile 
increases and stasis of bile may result in the formation of the so-called 
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metabolic single cholesterol stone (Fig. 5), Such dilatation of the gallbladder 
as this, with or without stone, is most often found during a routine physical 
examination in a gouty or rheumatic individual, frequently when looking for 
a focus of infection in the patient with osteoarthritis. We may say here that 



Fig. la. Fig. ib. 

Enlargement of the hypotonic type gallbladder, as shown radiographically. 


in none of these types of patients have we found such a gallbladder to he 
important as a source of infection. 

The surgical importance of such a gallbladder without stones does not 
arise, and this type of organ deserves surgical consideration only in the pres- 
ence of stone. Before impaction of the stone in the ampulla surgical removal 
prevents this accident, which results in hydrops in the absence of infection. 



Fig. 2. — An hypotonic type of gallbladder distended and dried. 

and acute infectious gangrene and abscess in the presence of infection or 
pressure necrosis of the viscus. 

From a purely surgical standpoint, the evolution and final stage of this 
gallbladder is shown in Figs. 6, 7, 8, 9, 10 and ii. 

Fig. 6 shows a balloon type of gallbladder, thin atrophic walls, short 
straight cystic duct, promoting stasis. 

Fig. 7. — An early impaction of a pure white cholesterol stone in a mod- 
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erately enlarged gallbladder with hydrops. The walls were edematous, not 
acutely inflamed and not infected. This specimen was removed at the first 
attack of impaction. 



Fig 7 — Impacted choles- Fig 8 — Pigment incrusted Fig 9 — Enlarging stone Fibrosis of 
terol stone Edematous gall- stone. Inflamed gallbladder. gallbladder, 

bladder. 



Fig 10 — Enlarging stone. Fibrosis of mucous Fig. ii. — Contracture about stone 

membrane. 


Fig. 8. — The gallbladder was larger, the cholesterol stone was discolored, 
the walls were edematous, inflamed and infected. This specimen was removed 
during the subsequent attacks of impaction and infection. 
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Fig. 9. The gallbladder was large and round, the stone larger and more 
discolored, its wall was thickened, fibrotic, inflamed and infected. This speci- 



Fig. 12 . — moderately enlarged, tubular, pear shaped, with no convolutions of the 
ampulla and cystic duct around the cystic artery and vein. The walls are moderately 
thickened. 

men .showed the effects of former attacks of impaction and infection, as well 
as the present one. 



Fig. 13. — A similar enlargement with multiple pigment, calcium, cholesterol stones. 

Fig. 10. — A large round gallbladder, containing a large pigment encrusted 
cholesterol stone. Its wall showed mainly fibrosis and thickening from chronic 



Fig. 14. — Similar enlargement, similar multiple stones with impaction of a stone 
in the cystic duct between the valves of Heister. The cystic duct is further curved 
back upon the ampulla. 
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impaction of the stone with low grade infection leading to a purulent hydrops 
of long standing. Operation after acute symptoms had subsided. 

Fig. II. — The final stage. The gallbladder is small, round and con- 
tracted down to fit a large pigment encrusted cholesterol stone. Its wall was 
very thick and fibrous. There was little or no detritus present and the stone 
is finally encysted, resembling an alligator pear ; the meat, the gallbladder wall, 
and the pit, the stone. 

The hypertonic type of gallbladder shadow (Fig. 3) is found in those indi- 



Fig. 15. — Further enlargement and hypertrophy, more acutely convoluted cystic 
duct and ampulla (the vessels do not seern to elongate as the cystic duct and ampulla 
do, thereby necessitating a ruffling of this region) as the attacks of impaction and 
increased pressure continue. 

viduals having marked symptoms of pain, attacks of colic, frequently requir- 
ing sedatives long before stones can be demonstrated either by roentgen ray or 
in operative specimens, accompanied by the usual type of dyspepsia associated 
with hyperacidity, pljmrospasm and duodenitis. 

The basic cause resulting in such change in the gallbladder can be ascribed 
to enlargement due to an increase in pressure within a resisting gallbladder 



Fig. 16 . — The cystic duct and ampidia have curved back to accommodate the 
length of the cystic vessels. 

wall. In the presence of hyperacidity, pylorospasms, duodenitis and spasm 
of the sphincter of Oddi, there should be brought to bear upon the gallbladder 
the full secretory pressure of the liver. Under such conditions, the viscus of 
normal tone should enlarge, hypertrophy, and retain its normal contour, even 
though exaggerated. 

Dilatation, such as this, should produce symptoms of pain and colic, as has 
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been found to be the case, and stasis resulting in stone formation of a different 
type. Many families of pigment cholesterol stones are usually found in gall- 
bladders of this type of long standing. Such gallbladders are usually found 



Fig._ 17. — The advent of a purulent infection Fio. i8. — In the absence of a purulent infec- 
with rapid inflammation, distention, gangrene and tion, fibrosis of the gallbladder begins with chronic 
necrosis. infection, the result of colon bacillus invasion. 

in patients with active pain and colic that can be definitely ascribed to this 
organ. 

The surgical importance of such a gallbladder, both with and without 
stones, has been very well established by the relief of colic afforded by its 
removal. In the absence of stones this type of gallbladder enlargement can 



Fig. 19. — Further retraction with fibrosis and the formation of tbe 
“Black Jack” gallbladder containing little or no detritus and contrac'ed 
tightlj doun upon the stones 

be successfully treated medically by the ordinary Sippy routine of alkaliniza- 
tion with frequent feedings to enhance its emptying. Yet, as is frequently 
found in the treatment of duodenal ulcer, in this type of individual recur- 
rences from interruption of routine make operation the simplest procedure. 
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However, after cholecystectomy, when the sphincter of Oddi has not been 
relaxed, or after tone has returned, these patients may again have colicky 
attacks, with dark bile obtained by the duodenal tube, crystalline sediment and 
every indication of an active phase of concentration and stasis in the common 
duct during a period of personal trouble, or other cause for hyperacidity and 
neuromuscular dysfunction of the stomach and duodenum. During such 
periods, the Sippy routine and sedatives will again be required for the relief 
of s3unptoins. Without such treatment, these patients may develop stones 
in the common duct during these active phases which may correspond to the 
activity which results in stone formation in the gallbladder before it is 
removed. 

After the occurrence of stone, the additional pain from impaction and 
danger from ulceration and infection of the gallbladder make their removal 
one of the most clearly defined surgical indications. 

From a purely surgical standpoint, the evolution and final stage of this 
type of gallbladder is shown in Figs. 12, 13, 14, 15, 16, 17, 18, and 19. 

A further complication may occur in the evolution of this type of gall- 
bladder when a stone of comparatively large size becomes impacted in the 
ampulla, causing dilatation of the cystic duct in which there are ahead of it 
and nearer the common duct two or three small stones that may be floated 
into the common duct. When removed, they present the same characteristics 
as those stones in the gallbladder. Four such instances have been encountered 
in the past one hundred patients operated upon. Therefore it is important 
to explore the common duct when stones are found impacted in the cystic duct. 

Note. — The author wishes to express his appreciation to Dr. Charles G. Heyd and 
Dr. Edward W. Peterson for their assistance in selecting the specimens used to illustrate 
these observations. 
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Ralph Colp, M.D., Henry Doubilet, M.D. 

AND 

IsADORE E. Gerber, M.D.f 

New York Citv, N. Y. 

FllOM THE aUliaiCAL BEIIVICES AND THE LAIIOIlATOniEH OF* THE MOUNT SINAI HOSPITAL, NEW YORK 

Controversy still exists as to the relation of inflammation of the gall- 
bladder to concomitant pathologic changes in the liver. While some believe 
that cholecystitis is the result of a primary hepatitis, others advance the view 
that the hepatic changes are secondary to the disease of the gallbladder. A 
third group of observers holds that inflammation of the gallbladder and patho- 
logic changes in the liver are independent of each other. A review of the 
various contributions shows much which is contradictory and raises many 
questions for further elucidation. 

Riedel,^ in 1888, first called attention to the fact that there appeared to 
be an enlargement of the right lobe of the liver in cholelithiasis. This observa- 
tion was subsequently confirmed by others. However, the investigation of 
the presence of liver pathology in acute and chronic cholecystitis received little 
attention until 1918. Graham, ^ at that time, published his observations and 
microscopic findings in sections removed from the liver edge near the gall- 
bladder in thirty consecutive cases of biliary tract disease. The microscopic 
sections disclosed the presence of hepatitis, consisting of infiltrations of poly- 
morphonuclear leukocytes and lymphocytes in the interlobular spaces and 
often a mild fatty metamorphosis of the cells. The intensity of the hepatic 
changes seemed proportionate to the severity of the cholecystitis. The liver 
in cases of chronic cholecystitis often revealed lesions typical of early biliary 
cirrhosis. In 1921, Peterman, Priest, and Graham^ confirmed the latter’s 
previous observations and conclusions. 

Graham’s statement that cholecystitis is constantly accompanied by 
hepatitis, and that infection of the gallbladder results from a primary hepatitis, 
has been widely accepted. Tietze and Winkler,"* Genkin,^ Genkin and Dmit- 
ruk,® Murayama,'^ Pettinari,® Vilardell and Llort,“ MacCarty and Jackson,*^** 
Hadley,**- Heilmann*^ and many others, have reported the constant presence of 
liver changes in diseases of the biliary tract. Judd, Nickel and Wellbrock*® 
stated that hepatitis and cholangitis occurred routinely in the presence of 
cholecystitis. 

While many others agreed that the gallbladder lesions were accompanied 
by hepatitis, several have questioned which organ was primarily involved. 
Koster, Goldzieher and Collens,** in a s imilar study, confirmed the presence 

*Read before the New York Surgical Society, February 27, I93S- 

t George Blumenthal, Jr., Fellow in Pathology. 
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of a hepatitis, but felt that the inflammation of the gallbladder was primary. 
Else, Rosenblatt and Davis^^ believed that the liver was involved by direct 
extension' from an infected gallbladder. Heyd, MacNeal and Killian^® con- 
cluded that hepatitis was almost always associated with gallbladder disease 
but that it might be primary or secondary. 

In spite of the evidence apparently supporting the dictum that hepatitis 
invariably accompanies cholecystitis, other investigators not only expressed 
doubt as to whether the cholecystitis or the hepatitis was the primary lesion, 
but whether an actual relationship existed between the lesions of the gall- 
bladder and those observed in the liver. Martin^"^ called attention to several 
pertinent facts, well known but apparently neglected in previous discussions 
of this problem. He pointed out that one of the main functions of the liver 
was the destruction and disposal of bacteria and toxic substances brought 
to it throughout the life of the individual. Some of these were destroyed 
without evident reaction, but that all forms of an appreciable reaction, from 
a mild to a severe hepatitis, might occur. He felt that the hepatitis found 
with acute and chronic cholecystitis presumably had little or no clinical sig- 
nificance and did not appear to be an important element in causing clinical 
forms of cirrhosis. 

Graham, in his studies, considered the presence of infiltrations of the portal 
fields with polymorphonuclear leukocytes and lymphocytes sufficient to make 
a diagnosis of hepatitis. Since this lesion is seen in a great variety of con- 
ditions, as Noble^® and others have certainly demonstrated, it is questionable 
whether this may be called a hepatitis. Some, notably Tietze and Winkler, in 
addition to these periportal infiltrations, have reported changes in the liver 
cells, and Albot,^^ and Albot and CarolE® seemingly confirmed their findings 
by studies of the finer histology of the liver. 

A further effort has again been made in this communication to study the 
question of the relationship of disease of the biliary tract to pathologic changes 
in the liver, with special emphasis upon the finer cytology of the liver. 

Materials and Methods . — A special attempt was made to secure liver sec- 
tions deep within the organ to obviate the current criticism that sections 
from the surface cannot be taken as an index of changes occurring through- 
out the liver. The gross pathology of the liver, gallbladder and bile ducts 
was carefully noted at operation. The gallbladder was aspirated of its fluid 
contents and a retrograde cholecystectomy performed when indicated. The 
excised gallbladder was then completely emptied, the cystic duct ligated and 
the organ was immediately distended with an amount of formalin equal in 
quantity to the aspirated bile. The distended gallbladder was immediately 
fixed in formalin. It was subsequently cut longitudinally so that a better 
idea might be gained as to the pathologic changes involving the entire organ. 
Sections were stained with hematoxylin and eosin, Weigert’s elastica, and 
the iron-hematoxylin-van Gieson. Bacterial stains were performed on many 
of these sections. 

Specimens of liver were taken either from the dome of the right or left 
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lobe,^ 2.5 to 3 cm. deep to the surface. The Hoffman biopsy punch was used 
routinely and was found excellent for this purpose, permitting the removal 
of pieces of liver tissue sufficient for study. Over 100 biopsies were performed 
and no untoward results could be traced to this procedure. If the liver bled 
profusely through the puncture, a plain or iodoform pack placed against 
the bleeding area and left in place for twenty-four hours controlled the hemor- 
rhage and prevented any further complications. 

The liver tissue was divided into three portions and fixed immediately in 
10 per cent neutral formalin, absolute alcohol, and Regaud's solution. Hema- 
toxylin and eosin, fat, glycogen, and Altmann’s mitochondrial stains were 
performed routinely. 

Histologic Findings . — The histology of the gallbladder was studied mainly 
in order to classify the degree of the inflammatory process present. This 
was done to determine whether any relationship existed between the acute- 
ness of the cholecystitis and the changes observed in the sections of liver 
removed by biops3^ 

The patliologic findings in the gallbladders were classified into two groups. 
Those in which a predominantly acute inflammatory process was present were 
placed in Group I, although many exhibited signs of a previous chronic in- 
flammation, and stones. The second group, all of which were cases of 
cholelithiasis, consisted of those in which chronic inflammation dominated. 

The histologic findings of the liver sections fell into two groups determined 
by the absence or presence of jaundice at the time of operation. These two 
groups were correlated with the previous classification of the gallbladder 
as follows: 

Grouv I. — Jaundice absent at the time of operation* (Table I) 


(a) Acute cholecystitis 1 1 cases 

(b) Chronic cholecystitis 29 cases 


* Cholecystectomy performed in thirty-seven cases, and cholecystostomy in three. 

Table I 

A. — Eleven Cases of Acute Cholecystitis ivithout Jaundice Subjected to Biopsy of the Liver 

Case Previous History Preoperative Bilirubin 

No. Operation of Jaundice Icteric Index Mgms. per 100 cc. 


I 

Cholecystectomy 

None 

7 

0.2 

2 

Cholecystectomy 

None 

12 

0.7 

7 

Cholecystectomy 

None 

14 

0.6 

34 

Cholecystectomy 

Slight 

10 

0.4 

72 

Cholecystectomy 

None 

— 

— 

74 

Cholecystectomy 

None 

8 

0.2 

8i 

Cholecystectomy 

None 

ir 

0.2 

82 

Cholecystectomy 

None 

8 

0.2 

84 

Cholecystectomy 

None 

6 

" 

18 

Cholecystostomy 

None 

10 

0.3 

46 

Cholecystostomy 

None 

6 

0.2 
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Table I {Continued) 

B. — Twenty-nine Cases of Chronic Cholecystitis without Jaundice Subjected to Biopsy of the 

Liver 


Case 

No. 

Operation 

Previous History 
of Jaundice 

Preoperative 
Icteric Index 

Bilirubin 

Mgms. per 100 cc. 

3 

Cholecystectomy 

None 

— 

0.2 

5 

Cholecystectomy 

None 

12 

0.3 

8 

Cholecystectomy 

None 

12 

0.3 

10 

Cholecystectomy 

None 

14 

0.2 

II 

Cholecystectomy 

None 

12 

0 2 

13 

Cholecystectomy 

None 

5 

0.2 

14 

Cholecystectomy 

None 

13 

0.3 

i6 

Cholecystectomy 

None 

6 

0.6 

20 

Cholecystectomy 

None 

15 

1-5 

22 

ChoIec3>'stectomy 

None 

18 

0 6 

25 

Cholecystectomy 

None 

26 

0.2 

33 

Cholecystectomy 

None 

8 

0.2 

39 

Cholecystectomv 

None 

14 

I .0 

40 

Cholecj’^stectom3'' 

None 

7 

0 2 

41 

Cholecystectomy 

None 

28 

3 5 

44 

Cholecystectomy 

None 

5 

0.2 

47 

Cholecystectomy 

None 

17 

I . I 

48 

Cholecystectomy 

Repeated attacks 

10 

0.2 

50 

Cholecystectomy 

None 

8 

0.2 

54 

Cholecystectomy 

None 

13 

0.6 

58 

Cholecystectomy 

Single attack 

6 

0.2 

6o 

Cholecystectomy 

None 

12 

0.3 

63 

Cholecystectomy 

None 

8 

0.2 

64 

Cholecystectom3’' 

None 

10 

— 

70 

Cholecystectomy 

Single attack 

9 

0.2 

73 

Cholecystectomy 

None 

8 

0.2 

79 

Cholecystectomy 

None 

7 

0.3 

83 

Cholecystectomy 

None 

10 

0.5 

23 

Cholec3'stostomy 

Repeated attacks 

15 

0.5 


Group II. — Jaundice present at the time of operation’*' (Table II) 


(a) Acute cholecystitis 6 cases 

(b) Chronic cholecystitis 3 cases 


* Cholecystectomy performed in seven cases, and cholecystostomj'^ in two. 

Table TI 

A. — Six Cases of Acute Cholecystitis with Jaundice Subjected to Biopsy of the Liver 


Case 

No. 

Operation 

Previous History 
of Jaundice 

Preoperative 
Icteric Index 

Bilirubin 

Mgms. per 100 cc. 

24 

Cholecystectomv 

None 

45 

2.5 

35 

Cholecystectomy 

None 

45 

30 

42 

Cholecystectomy 

Transient 

— 

— 


Cholecystectomy 

None 

40 

0.5 

28 

Cholecystostomy 

None 

65 

3-5 

51 

Cholecystostomy 

Repeated attacks 

48 

3-5 
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Table II {Conti7incd) 


B.— 

T//ree Cases of Chronic Cholecystitis with Jaundice Subjected to Biopsy of the Liver 

Case 


Previous History 

Preoperative 

Bilirubin 

No. 

Operation 

of Jaundice 

Icteric Index 

Mgms. per lOo cc 

21 

Cholecystectomy 

Single attack 

i8 

0.8 

37 

Cholecystectomy 

None 

25 

1.2 

49 

Cholecystectomy 

None 

30 

— 


There were, in addition, two cases in which the gallbladder had been re- 
moved previously and secondary operation disclosed a complete stricture of 
the common bile duct in one, and incomplete obstruction by choledochal stone 
without jaundice in the other. 

A group of cases were chosen to serve as controls. These comprised one 
of acute cholangitis with jaundice, seven presenting common duct obstruc- 
tion with icterus due either to malignancy of the biliaiy tract, or of the head 
of the pancreas, and three in which there was no demonstrable disease of 
the gallbladder or liver. 

In order to appreciate the findings present in the liver sections obtained 
b}’’ biops}^ it is ntce.ssQ.vy to point out certain histologic features of the normal 
liver. As a rule, a moderate number of lymphocytes and occasional poly- 
morphonuclear Ieukoc3'^tes are found in the periportal connective tissue of the 
adult liver, more frequent in the smaller portal fields.-^’ The presence of 
an increased number of round cells, together with an increase in the poly- 
morphonuclear leukocytes and the presence of eosinophiles, can be considered 
pathologic. 

The normal liver cells contain varying quantities of fat, dependent iipon 
the state of nutrition of the liver cell. Brown pigment granules are often 
seen, and when present are found in the vicinity of the central vein. 

In the normal liver lobule, small groups of cells with dark cytoplasm and 
small, deeply stained nuclei are often seen about the portal fields, less com- 
monly about the central vein, and more rarely^ in small numbers in the middle 
zone of the lobule. These ''dark” cells contrast sharply with the remaining 
liver cells, which are larger, possess a lighter staining cytoplasm, and a big- 
ger, lighter staining nucleus with large nucleoli. The latter are termed 
“clear” or “light” cells. The significance of the “dark” cells has not been 
fully explained. Most investigators believe that they represent cells, either 
in a resting phase, or in a state of functional exhaustion.-^’ The “clear 
cells are considered to be physiologically active. The “dark” cells are devoid 
of glycogen, whereas the “clear” cells usually contain much glycogen and 
small fat droplets as well. Striking differences between the “dark” and 
“clear” cells are further evidenced bj' mitochondrial studies. In the “dark 
cells, the mitochondria are closely packed or massed in the central portion of 
the cell, close about the nucleus, and do not appear along the cell membrane. 
Mitochondria are seen to be more or less evenly dispersed throughout the 
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“clear” cell, with distinct cytoplasmic spaces between groups or individual 
mitochondria. The distribution of the mitochondria in the “clear” cells de- 
pends to a great extent upon the amount 'of glycogen and fat present. If 
the cell contains much glycogen and fat, the mitochondria are pushed far 
apart and are unevenly dispersed throughout the cell. This dispersion imparts 
a very clear appearance to the cells, a condition which has been termed “clari- 
fication.” These facts become more evident when a comparison is made be- 
tween the glycogen, hematoxylin and eosin, and mitochondrial stains. 

Some observers, particularly Albot in an interpretation of liver damage 
produced experimentally, have considered that both “clarification” and the 
presence of “dark” cells represent pathologic states. This has not been sub- 
stantiated in these histologic studies. 



Fig. I. — Liver of carrot-fed rabbit. (A) Best’s carmine stain. All the 
cells are filled with glycogen. (B) Altmann’s mitochondrial stain. Note the 
large, “clear” cells with dispersion of the mitochondria. 


A series of experiments on rabbits was undertaken to study this particu- 
lar problem. One group of rabbits was fed a diet of carrots for three 
days, another was starved for a similar period, and a third was kept on an 
average diet. The animals were then sacrificed, and sections of the liver 
were fixed at once and stained for glycogen, fat and mitochondria. It is well 
known that rabbits fed with carrots store an enormous amount of glycogen 
in the liver, whereas starvation will rapidly deplete the liver of glycogen. A 
study of the liver cells in the carrot-fed rabbits demonstrated that the presence 
of glycogen produces a marked enlargement of the cell, decided “clarification” 
and a dispersion of the mitochondria (Fig. i). The liver cells of the starved 
rabbits were small, dark, devoid of glycogen and uniformly presented a mass- 
ing of the mitochondria in the center of the cell (Fig. 2). Similar changes 
were noted by Hall and Mackay^^ in a study of the relation of mitochondria 
to glycogen in the rabbit liver cell. The conclusion may be drawn that the 
phenomenon of “clarification” or the presence of “dark” cells merely repre- 
sents anatomic states dependent upon the physiologic activity of the cell. 
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The appearance of the mitochondria is of significance as an index of the 
physiologic or pathologic state of the liver cell, and is of great importance in 
the study of early parenchymal changes. Numerous investigators have estab- 
lished the fact that the earliest evidence of cell degeneration is to be found 
in alterations of the mitochondria.-® These have been observed to change 
twenty-four hours before the nucleus disintegrates.^^ Pathologic alterations 
of the mitochondria are evidenced by a change in shape, with subsequent 
diminution in number, and disappearance by dissolution.-"^' The shape of 
the mitochondria, which is normally either filamentous, or in the form of 
short, thick rods, or small granules, changes to a large globular form under 
abnormal conditions.-'^ These globules are now seen as discrete bodies within 
the cell, in no particular relation to the nucleus. As the degeneration pro- 



Fig 2 — Liver of starved rabbit (A) Best’s carmine stain All the cells 
are devoid of glycogen (B) Altmann’s mitochondrial stain Note the small, 
“dark” cells with compact massing of the mitochondria 


ceeds, the number of mitochondria in the cell is appreciably diminished, and 
ultimately the mitochondria completely disappear. Occasionally, mitochondria, 
although visible, lose their staining properties in the process of impending 
dissolution. It must be constantly borne in mind, however, that the mito- 
chondria are affected by the various technical procedures involved in the 
preparation of sections.-® Great care must, therefore, be exercised in ascrib- 
ing pathologic significance to changes in shape and form.-® 

The microscopic appearance of the liver with reference to its finer his- 
tolog)q especially the mitochondria, Avill now be detailed in the cases in 
this series. 

Group i. — No jaioidke present at the time of operation . — («) Acute 
cholecystitis. There were eleven cases in this group. An infiltration of the 
periportal connective tissue with round cells was seen in nine, and in two of 
these the presence of an increased number of polymorphonuclear leukocytes 
was noted. No infiltration was observed in two cases. The inflammatory cells 
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were present in the connective tissue about the small vessels, bile ducts, and 
in the lymphatic spaces, but never within the wall or lumen of a bile duct. 
Polymorphonuclear leukocytes were only occasionally seen in increased num- 
bers in the sinusoids. When present, they were usually observed in the capil- 
laries about the portal fields. Fat was present in moderate amounts in seven 
instances, generally localized to the cells in the middle or central portions of 
the lobule. In many cases, the cells adjoining the central veins contained 
brown pigment. Glycogen was usually present in abundance. Areas of 
“clear” cells of varying extent, chiefly confined to the central and middle por- 
tions of the lobule, were seen to alternate with areas of “dark” cells. This 
was characteristic of all sections. The distribution of the mitochondria of 
the “clear” and “dark” areas was readily correlated with the presence or 
absence of glycogen. As in normal liver sections, glycogen-containing cells 
were large, clear, and showed the characteristic dispersion of the mitochondria, 
in contrast to the close packing of the mitochondria in the small, dark cells 
(Fig. 4 a). There were no pathologic alteratfons of the mitochondria. 

(b) Chronic cholecystitis. There were twenty-nine cases in this group. 
A slight to marked infiltration of the perij^ortal connective tissue by lym- 
phocytes, plasma cells, and in some instances, polymorphonuclear leukocytes 
was noted in twenty. The lymphocytes and polymorphonuclear .leukocytes 
were also seen in small ciuantities in the capillaries about the portal field in 
six instances. The distribution of the inflammatory cells within the periportal 
connective tissue was identical with that described in the cases of acute 
cholecystitis, essentially an infiltration about the small vessels, bile ducts and 
in the lymphatic spaces (Fig. 3 a). Infiltrations of the walls or lumina of 
the bile ducts were not noted. The periportal connective tissue was increased, 
with a widening of the portal field in several instances. Occasional bands 
of connective tissue were seen to extend for a short distance into the liver 
lobule from the widened portal field, sometimes surrounding small islands 
of unaltered cells (Fig. 3 a). Observations on the fat, pigment, glycogen 
and mitochondria of the cells (Fig. 4 b) were similar to those described in 
the cases of acute cholecystitis. 

Group II . — Jmindice present at the time of operation . — These cases will 
be discussed together since they presented features which were identical 
in all respects. This group comprised six cases of acute cholecystitis, three of 
chronic cholecystitis, and one of common duct obstruction by choledochal stone 
occurring several months after cholecystectomy. Cholecystectomy was per- 
formed in seven cases and cholecystostomy in two. 

A study of the liver sections unquestionably revealed a more marked 
infiltration of the periportal connective tissue by lymphocytes, plasma cells, 
occasional histiocytes, with polymorphonuclear leukocytes in abundance. Those 
cells often extended into the adjoining sinusoids. Occasional infiltration of 
the walls and lumina of the small bile ducts was observed in one instance 
3 b). The bile capillaries were dilated and filled by bile thrombi in 
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more than one-half of the cases. The extent of the bile capillary occlusion 
varied markedly. The liver cells in the immediate vicinity of these occluded 
bile capillaries often contained bile pigment granules and occasionally ex- 



Fio. 3(A). — (Case LXX.) Chronic cholecystitis without jaundice. Infiltra- 
tion of the jieriportal councctivc tissue with round cells and few polymorphonuclear 
leukocytes. Tlicrc is some proliferation of the periportal connective tissue, which 
extends out into the lohulc and isolates a small sroup of liver cells. (Hematoxylin 
and cosin.) (B) (Case LI.) Chronic cholecystitis with jaundice. Infiltr.ition of 
the perii)Ortal connective tissue hy inflammatory cells. There is some widenins 
of the portal field. A small bile dnet in the center contains several polymor- 
phonuclear leukocytes. (Hematoxylin and cosin.) 



Fig. 4(A). — (Case XXXIV.) Acute cholecystitis without jaundice. Altman i s 
mitochondrial stain. Typical field showing “dark” (i) and “clear”_ (2) cells, 
with normal mitocliondria. (B) (Case XXXIII.) Chronic cholecystitis without 
jaundice. Altmanii’s mitochondrial stain. Large area of “cleat” cells with normal 
mitochondria. 

hibited nuclear and cytoplasmic degeneration. These changes were more 
striking in areas exhibiting extensive and large bile capillary thrombi. Cell 
degeneration was not noted when capillary thrombi were not present. The 
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glycogen, fat and pigment content of the cells differed in no way from that 
observed in the nonjaimdiced cases. While many cells containing bile pig- 
ment did not show the presence of glycogen, bile pigment and glycogen were 
often observed together in other cells. 

The cases in which bile thrombi Avere minimal in extent or absent (about 
one-half of the group) presented no unusual changes in the mitochondria. 
Their appearance was identical with that seen in the nonjaundiced cases. 
However, striking alterations were present in the mitochondria of the cells 
in the immediate vicinity of extensive capillary bile thrombosis. These were 
manifested by the characteristic changes seen in mitochondriolysis (Fig. 5), 

The mitochondrial 
stains served as a more 
reliable index of cell de- 
generation than hemo- 
toxylin and eosin. The 
mitochondria of cells 
distant to the areas of 
bile thrombosis were 
unaltered. 

A comparison of 
the sections obtained 
from the livers in cases 
of cholecystitis with 
choledochal stones, and 
those obtained from 
cases of common duct 
obstruction due to ma- 
lignancy of the biliary tract or the head of the pancreas, in which long-stand- 
jaundice was present, showed either identical or more pronounced 
mitochondriolysis. In the latter these alterations were seen likewise only in 
the areas of bile capillary thrombi. 

The liver sections in one case of acute cholangitis showed infiltration of the 
walls and lumina of the bile ducts with polymorphonuclear leukocytes, desqua- 
mation of the epithelium of the bile ducts, in addition to infiltration of the 
portal fields. Foci of capillary bile thrombi were present throughout and 
cells in their vicinity showed the same striking mitochondriolysis. 

Summary of the Histologic Findings . — Studies of sections of liver re- 
moved by biopsy in forty cases of acute and chronic cholecystitis, in which 
jaundice was not present at the time of operation generally presented infiltra- 
tion of the portal fields by lymphocytes, occasional plasma cells, and polymor- 
phonuclear leukocytes. This infiltration was limited to the periportal tissues 
and did not selectively involve either the perivascular or periductal regions, 
or the walls, or lumina of the bile ducts. A proliferation of the periportal 
connective tissue was occasionally noted. The fat, gl3’'cogen, and pigment 
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content of the liver cells was within normal limits. The mitochondria showed 
no deviations from the normal. 

The liver sections from patients with jaundice presented the same periportal 
infiltrations, but usuall}^ more marked in extent. Proliferation of the peri- 
portal connective tissue -was seen more frequen^l3^ The bile capillaries were 
dilated, and filled by bile thrombi in about one-half of the cases. Occasional 
liver cell degeneration, as evidenced by definite mitochondrial alterations, were 
observed about these capillary bile thrombi. The extent of mitochondriolysis 
\vas proportional to the severity of the bile capillary obstruction. Mitochondrial 
changes were not seen in the absence of bile capillary thrombi despite the 
clinical evidence of jaundice. The liver cells contained fat, glycogen and 
pigment, -within normal limits. 

Discussion . — Sections removed from the edge or surface of the liver are 
prone to present pathologic alterations which cannot be considered as repre- 
sentative of the organ as a wdiole. Metzler,-” Enders,'*” and others have shown 
that with advancing age there is an atrophy of the liver edge, with an increase 
in the connective tissue of the portal fields in this area. Long-continued, mild 
external trauma, such as pressure from the rib margins and chronic inflam- 
mation in the upper quadrant of the abdomen with the formation of localized 
peritoneal adhesions, may be additional factors accounting for the scarring of 
the liver edge and surface. Certainly the liver tissues immediately adjacent 
to an infected gallbladder may show localized inflammatory reactions. It is, 
therefore, essential in order to proi)erly evaluate the hepatic changes in dis- 
eases of the biliary tract to obtain sections from the deeper portions of the 
liver parench3'ma at some distance from the gallbladder fossa. Sections in 
this study were taken deep to the dome of cither the right or left hepatic lobes. 

The majority of these investigations in the past has been limited to routine 
histologic studies. This method is frequently inadequate. A mere granular 
appearance of the cytoplasm cannot be taken as evidence of cell degeneration, 
unless this is confirmed by mitochondrial studies. Likewu'se, man3'^ have in- 
terpreted the presence of fat in the cells as evidence of fatt3'' degeneration. Fat 
in the liver cell is a ph3'siologic condition unless present in unusuall3’’ large 
amounts. Misinterpretation may result in ascribing pathologic significance to 
varying ph3fsiologic appearances of the liver cell. The presence of small “dark 
cells, or very large “clear” cells has been considered to represent a pathologic 
state. These appearances are ph3^siologic, as this stud3'’ and other investiga- 
tions have shown. 

A study of the liver parenchyma, with special emphasis on the finer cytolog)^ 
showed no pathologic changes in all cases of cholec3’'stitis without jaundice m 
this series. The hepatic changes in this type of case reported by many,^’ “ 
were not confirmed. However, in a series of cases with jaundice due to com- 
mon duct obstruction by stone, in one case of acute cholangitis and in seven 
cases of obstructive jaundice, resulting from malignant tumors of the biliary 
tract or the head of the pancreas, the process of cell destruction could be verified 
by the alterations of the mitochondria. Mitochondriolysis, and to a lesser de- 
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gree concomitant nuclear and cytoplasmic changes, were observed only in the 
vicinity of bile capillary thrombi. This destruction was due to changes in- 
cident to obstruction. It bore no relationship to the changes occurring in the 
gallbladder. The extensive necrosis of liver cells reported by some observers^ 
was not confirmed in this study. 

Nearly all the investigators have stressed the presence of periportal cel- 
lular infiltration in biliary tract disease. This infiltration of inflammatory 
cells was present in varying degrees in all the cases considered in this study, 
more marked, however, in those instances in which jaundice was present at 
the time of operation. Periportal connective tissue proliferation was observed 
in a number of instances of chronic cholecystitis. These patients, not infre- 
quently, gave a history of previous attacks of icterus. 

Periportal cellular infiltrations have been interpreted as evidence of 
cholangitis and pericholangitis. A diagnosis of cholangitis cannot be made 
unless there is a cellular infiltration of the walls or lumina of the bile ducts, 
with consequent widening, desquamation of the epithelium and the presence 
of an intraductal exudate. However, many have ventured a diagnosis of 
cholangitis, in spite of the fact that these criteria were not satisfied by their 
protocols. It is incorrect to state that a pericholangitis exists unless the pres- 
ence of a cholangitis is assured. A diagnosis of pericholangitis based only upon 
the presence of cells about a bile duct, as seen in the normal course of a peri- 
portal infiltration, is not justified. Furthermore, a periportal infiltration asso- 
ciated with periductal orientation of cells is observed in many other conditions 
in which the disease of the biliary tract can be excluded definitely by detailed 
postmortem studies. 

Kahlstorf^^ examined the liver in 207 necropsies and found periportal in- 
filtrations in disease of the biliary tract, chronic and acute disease of the 
gastro-intestinal tract, and in 92 per cent of general infections. He concluded 
that periportal infiltrations are inflammatory in nature, analogous to other 
inflammatory conditions inasmuch as polymorphonuclear leukocytes were noted 
in acute processes, and lymphocytes, plasma cells and histocytes in the chronic 
processes. Kettler,^^ in a similar study, concurred in this view and stressed 
especially the presence in general infections of these infiltrations which may 
remain long after the initial disease had subsided. While he believed tliese 
inflammatory reactions could lead to a slight scarring of Glisson’s capsule, 
they never produced a cirrhosis, and were without clinical significance. Noble 
likewise studied tbe liver in 212 routine necropsies and found periportal in- 
filtration in all but two instances. He gave no explanation for the constant 
presence of these cells, but believed that they were unrelated either to general 
infections or to any specific type of disease. Noble found that nonclinical 
cholecystitis was frequently accompanied by perijDortal infiltrations and agreed 
with MartiiT’^ that the inflammation, i.e., the presence of perijjortal cells, 
could be secondary to the presence of bacteria and toxic substances carried 
to the liver by the portal blood. 
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Periportal infiltrations, obviously, are not a reaction of the liver specific 
for biliary tract disease. 

The proliferation of the periportal connective tissue in instances of long- 
standing biliary tract disease can be explained both by periportal irritation 
and by bile stasis in cases with obstructive jaundice. 

Jaundice, although latent, with an icteric index of i6 to i8, may not be 
evident clinically in incomplete obstruction of the common duct. If, then, 
this condition of latent jaundice exists over prolonged periods of time, focal 
liver cell degeneration will result in areas of bile capillary thrombosis and 
proliferation of the ])eriportal connective tissue will ensue. This is essentially 
what happens in cases of chronic cholecystitis in which previous attacks of 
jaundice were present, or in which the icterus has been latent. This histologic 
picture has been interpreted as indicative of early biliary cirrhosis. Such an 
interpretation is not justified since the proliferation of the periportal con- 
nective tissue is only focal in character. 

The use of the term “hepatitis,” without qualification, is incorrect when 
applied to those cases of biliar}’’ tract disease without jaundice in which only 
periportal infiltrations without any liver cell changes are present. Even the 
additional presence of focal liver cell damage, in cases of cholecystitis with 
jaundice, is not indicative of hepatitis. I-Iepatitis is a primary disease of the 
liver characterized hy an inflammatory process in the framework associated 
with diffuse parenchymal changes. This was not found in biliary tract disease. 

The use of the term “interstitial hepatitis” may be justified from the mere 
mori^hologic point of view. liowever, inasmuch as periportal infiltrations 
are very frequently indicative of a reaction to extrahepatic infection and do 
not represent a j^rimary inflammation of the liver, the diagnosis of “interstitial 
hepatitis” loses its significance in these instances. 

The designation "focal hepatosis” may^ be used in obstructive jaundice with 
focal cell degeneration. It is unlikely that transient attacks of obstructive 
jaundice will lead to serious parenchymial alterations. Obstructive jaundice 
over prolonged periods, however, results in both advanced parenchymal and 
interstitial alterations, representing true biliaiw cirrhosis. 

Conclusions 

Biopsy of the liver was performed in 40 cases of acute and chronic 
cholecystitis without jaundice, and in nine with jaundice. Studies with finer 
histologic technic revealed no changes in the liver cells in biliary tract disease 
without jaundice. Focal liver cell degeneration seen in cases with jaundice 
represents a reaction to bile stasis and is in no way related to tbe primary 
disease of the gallbladder. The periportal infiltrations observed in biliary 
tract disease are not specific for the disease, but represent a reaction of the liver 
to extrahepatic infection. Hepatitis is not an accompaniment of cholecystitis 
as evidenced by the absence of inflammatory and parenchymal changes in 
the liver. 
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Discussion. — Dr. Walton Martin (New York) pointed out that Doc- 
tor Colp, by taking sections of the liver distant from the bed of the gall- 
bladder, had demonstrated that the liver • parenchyma shows no evidence of 
pathologic change, studied with special emphasis on the finer cytology, in 
cholec)'^stitis without jaundice. He said further that at the time Doctor 
Graham presented his views regarding the interrelation of hepatitis and 
cholecystitis his arguments seemed unconvincing insofar as they did not take 
sufficiently into account the distinction between hepatitis contiguous to the 
inflamed gallbladder and which would be expected about any focus of infec- 
tion and generalized hepatitis ; secondly that he placed no stress on the well- 
recognized obseiwation that disturbance of the liver cells inevitably follows 
the slightest infection or blocking of the excretory duct of the liver following 
a law that is common to all glandular structures — the kidney, the pancreas, 
the mammary and salivary glands, et cetera, and that he failed to recognize 
the frequency of the reaction of the liver cells to all manner of toxic agents 
brought to it by the blood stream. 

Moreover, Graham’s views do not seem to be in accord with common 
clinical experience such as the prompt return to vigorous health after the 
removal of a severely infected gallbladder even with a history extending 
over years, provided that there has been no involvement of the common 
duct, the follow up on these cases showing neither cirrhosis nor hepatitis. 
Further severe infections of the liver such as are seen with pyogenic infection 
of the portal vein are not accompanied by corresponding cholecystitis and 
autopsies on acute hepatitis do not show gross lesions of the gallbladder ; 
neither do the specific infections such as tuberculosis or syphilis set up as 
a rule specific cholecystitis. Tuberculosis of the gallbladder is extremely 
rare, although small tuberculous lesions are nearly always present in the liver 
of tuberculous patients if careful search is made according to Calmette. 

Dr. Charles Gordon Heyd (New York) said that any discussion of 
changes in the liver, incident or sequential to abdominal infection, should 
be prefaced by a consideration of Adami’s paper on “Subinfection” and the 
studies of Mallory on “Toxic Lesions of the Hepatic Cells.” It is widely 
held. Doctor Heyd thought, that the liver and spleen, separately or jointly, 
act as sieves to strain out bacteria. The performance of an Eck’s fistula 
demonstrates that all of the subjects died in six to eight weeks of a general 
septicemia. Without the interposition of the liver between the portal system 
and the general circulation, few people could survive as septicemia would be 
the rule. When considering changes in the liver, it is important to rernember 
that one of the vital functions of the liver is regeneration. An individual 
maintains relatively good liver functional capacity if and when the regenera- 
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live process is equal to any simultaneous degenerative ])rocess. Further- 
more, in the microscopic lesions in the liver one must approach the study 
from two points of vnew; Is the primar}^ liver injury in the course of the 
biliray system, or is the primary liver damage tiirough the central vein of 
the portal vascular system? 

Doctor Heyd felt that it was unfortunate that Doctor Colp had intro- 
duced the changes in the liver cells in patients with obstructive jaundice 
as pertinent to his study. The pathologic changes in the liver in the presence 
of obstructive jaundice are obviou-sly gross, for within a very short time 
after the initiation of an obstructive jaundice there is a progressive degenera- 
tion of liver cells and the liver, either locally or somewhat generally, is 
the site of an intense chemical and possihl}^ infective irritation and the re- 
sult is a tremendous edema of the liver. At operation, one is profoundly im- 
pressed by the gross appearance of the liver in the presence of a long- 
continued jaundice, as brought before the New York Surgical Society by 
Doctor Fleyd in April, 1926, and again in January, 192S. 

The greatest degree of liver enlargement in obstructive jaundice is due 
to the serum edema and if these livers are removed at autop.sy and suspended 
in toto as much as 500 to 100 cc. of scrum can be obtained by drainage. 

There are certain types of liver injury that do occur in infection of the 
gallbladder and bile ducts without jaundice. In one of Doctor Heyd's cases, 
from a portion of liver removed at operation it was possible to trace sequential 
pathologic stages from the gallbladder up to polynuclear cells on or about 
the smallest collecting bile canaliculi. When one discusses the changes that 
occur either primarily in the liver by means of the portal system or second- 
arily from gallbladder infection, Doctor Heyd believed some of the pathologic 
inferences of Doctor Colp and his associates are, in a measure, justified. 
To be sure, the authors were handicapped by the small size of their biopsy 
specimens, and their studies of the liver cell for mitochondriacal bodies are 
certainly of value in indicating degenerative changes in the individual cells 
within the hepatic columns. It is not proper, however, to regard such changes 
in the individual cells as evidence of inflammation. The work presented by 
Doctor Colp deals very definitely with changes in the liver cells due to ob- 
struction and intoxication, but has relatively little relationship to actual 
hepatitis in which the framework of the liver shows markedly definite 
changes. 

Dr. Allen O. Whipple (New York) mentioned the fact that an ade- 
quate study of portal blood bacteriology, both aerobic and anaerobic, has not 
as yet been made in human cases. Such a study, he said, would give valuable 
evidence in regard to the problem of periportal ijifdtration and the ability 
of the liver to talce care of bacterial invasion. It was stressed by Doctor Colp 
and emphasized by Doctor Martin that the tissues examined in Doctor Colp’s 
series were not in the immediate neighborhood of the gallbladder. In the 
pa.st, certainly, tissues removed for examination have been those most easilv 
removed from the edge of the right lobe of the liver in the neighborhood of 
the gallbladder. These should not be taken as criteria of the liver pathology 
as a whole. 
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THE SEQUELAE AFTER CHOLECYSTOSTOMY 

WITH SPECIAL REFERENCE TO CHOLELITHIASIS 

W. Howard Barber, M.D. 

AND 

Francis M. Harrison, M.D. 

Nkw York 

FROM THE THIRD SURG!C\L DIVISION, RELLEVUC HOSPITAL 

This paper represents a study of 500 cases of gallbladder disease from 
1921 to 1932. In this series there were 125 cholecystostomies, 151 cholecystec- 
tomies, and 224 cases upon whom no operation had been performed. The 
mortality of the first group was 16 per cent, of the second 2 per cent, and of 
the third 1.3 per cent. No attempt is being made to present a complete resume 
of the drainage cases but rather to indicate features that have been of special 
concern to our observers in the Follow-up Clinic of the Third Surgical 
Division of the Bellevue Hospital. 

Of these 125 cholecystostomies follow-up data were obtained in 87. Five 
individuals subsequently underwent cholecystectomy for stones after an aver- 
age duration of ten years. Four submitted to removal of the gallbladder 
for biliary fistula after a mean period of two years. Twenty-two of these 
return patients complained of pain in the operative scars or within the abdomen 
and not directly attributable to the gallbladder. In this latter category 
belonged two with syphilis, three with carcinoma, two upon whom gastro- 
enterostomy had been performed, and seven with herniae. Thirty-nine patients 
have apparently remained entirely symptom-free or 46 per cent of the 87 who 
returned after drainage of the gallbladder. 

It is noteworthy that but tivo of these individuals gave evidence of diabetes 
and continued under treatment at the Diabetic Clinic, although it is known 
that the typical patient with calculus cholecystitis presents a hyperglycemia 
with or without glycosuria before operation. Harrison has constructed a sum- 
mation curve for the “gallbladder” and one for the “non-gallbladder” patient 
and finds that this diminished sugar tolerance in the gallbladder case corre- 
sponds remarkably with that of the blood sugar of the experimental series 
previously reported.^’ ^ Furthermore, it is gratifying that definite progress 
in the apparent arrest of pancreatitis followed drainage of the bladder espe- 
cially in a group of cases recognized to be the most acutely ill of all the gall- 
bladder series. Conversely, it is interesting to compare Joslin’s^ observation 
that 15 per cent of 400 of his diabetics two years previously had been diagnosed 
as cholelithiasis. He advised cleaning up the bladder infection ; and cholecys- 
tostomy appears to have aborted “pre-diabetics” in this series. 

The incidence of approximately eight per cent seems high for post- 
operative herniae. Many factors appear to enter into this incisional rupture. 
The patients were obese manual workers of the clinic type. They were 
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difficiiit to protect against wound strain because even among those for whom 
proper abdominal supports had been obtained there were those who admitted 
wearing the corsets only when they dressed up to go out while they saved 
them and put on any old and probably worthless supports to do the scrubbing 
and washing. Nor would they properly attend to their diets. They continued 
to increase in weight after operation notwithstanding most of these people 
were already too obese when first observed. The use of two drains at the 
upper angle of the cholecystostomy wound is not believed per sc to substan- 
tially increase herniation over that of the cholecystectomy wound with one 
drain. But the drainage is greater and more prolonged in the cholecystostomy 
patient, and the discharge may and often does contain digestive ferments 
through rellux of duodenal secretion through an incompetent bilioduodenal 
sphincter and the common bile duct. This discharge too often finds it way 
through the fat layer of the wound to the lower angle most often during the 
second postoperative week. When the patient is elevated on a backrest this 
makes counterdrainage necessar}', and delays the healing of the wound. There- 
fore prolonged irritating discharges from the bladder should probably be con- 
sidered an important causative factor along with overweight, faulty diet, 
overstrain, and the mechanical presence of the two drains in the production 
of incisional hernia following cholecystostomy. 

Herniation of the wound is a complication of the operation, but fistula 
and stone recurrence indicate unresolved cholecystitis with or without chol- 
angitis. This latter condition, amounting to 21 per cent of the return drain- 
age cases, detracts from the operation of cholecystostomy as a permanent 
means of treating cholelithiasis. 

Biliary fistula occurred in 11 per cent of the postoperatives of this series. 
This complication is not to be regarded as unfavorable in that these particular 
individuals occasionally developed chills and fever if the fistulae were tem- 
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57 
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84 
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16 
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90 
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Roentgenograms of all bladders after tetrachlorphcnphthalein excepting Nos. 45 and 50 
were negative for stones. 
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IDorarily closed. Chronically diseased functionless bladders kept up inflamma- 
tion and requiied drainage of the exudate or allowed stones to reform. In 
two of these patients with fistulae epitheliomata developed about the external 
openings. Reoperation and cholecystectomy were successful in the four 
cases of this group who consented to rehospitalization. 

The chief interest in this report has been the recurrence of stones. Five 
of the cases reoperated upon were found to have stones ; but there were three 
additional with positive cholecystograms, and one clinically diagnosed chole- 
lithiasis. These nine indicate an approximate ten per cent recurrence after 
ch ol ecy stos tomy . 

The etiology of stone formation in gallbladders has been under investi- 
gation. It was long thought to be associated in some way with biliary stasis. 
Recently conditions under which concretions take place have been more defi- 
nitely stated. 

It is generally understood that gallstones are the product of abnormal 
conditions within the biliary tract and that stones disappear if exposed to 
normal bile within a normal bladder. Phemister, Day, and Hastings® in a 
series of animal experiments supplementing observations upon 48 human 
cases of cholelithiasis concluded that “obstruction to tbe outlet of the gall- 
bladder at least of a high degree and a low grade chronic inflammation are 
essential for the formation of separate deposits of calcium carbonate in the 
gallbladder,” They further state that calcium is derived from the wall of 
the bladder and when thrown down in sufficient amount precipitates. Andrews, 

Table II 


Shotving Effect upon Human Gallstone of Ligation of Cystic Duct 
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Dostal, Gotf, and Hrdina® conclude that cholesterin stones “result from the 
absorption of bile salts by the diseased gallbladder with consequent precipi- 
tation of cholesterol.” 

Ill the authors’ experiments reported in 1928’’^ (Tables I and II) the 
obstruction of the cystic dust and foreign body cholecystitis were shown to be 
the essential etiologic factors in stone formation. The canine bladder deposited 
calcium carbonate about the human calculus (which was used as the foreign 
body^ in these experiments) in amounts apparently varying directly within the 
limits of the experiments with the length of exposure within the bladder. No 
attempt was made to produce a bacterial cholecystitis through the introduction 
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of bacteria for the surgical traumata and foreign body irritation inevitably 
set up inflammatory changes within the gallbladder wall. One should not 





Fig. 1. — (Sec Tabic I.) Iluiiiaii calcitlits upon insertion in canine gallbladder. 

Disappcaied in Iwcnty-tivc days. 


expect one of these bladders that has excreted calcium or has been exposed 
to irritation from stones to again become absolutely normal, nor should one 








Fig. 2. — (See Table I.) Human calculus upon insertion, in canine gallbladder. 

Disappeared in 12C days. 

expect a potential stoneforming bladder to change into a bladder in which 
stones are absorbed. Repeated reoperations disclose stones previously 
observed but very rarely if ever absent from the gallbladders. 
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Img. 3. (See Table I.) Buman calculus upon insertion in c'mine gallbladder. 

Decreased in sixty days. 

This organic change in the bladder wall may not interfere with natural 
emptying under the roentgen ray. The active circulation of normal bile is 
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thought to be of greater value in preventing the reformation of concretions 
than a healthy bladder wall (Table III). To determine how much influence 
a badly damaged mucosa has on stone production the mucosae of four canine 
bladders were curetted, after which the bladders were sutured about human 
stones as in Table I. Note that in three out of the four animals the stones 
disappeared. In the single exceptional case (Table III), in which increase 
in weight of the calculus was observed after curettement of the lining of the 
bladder, the organ was atrophic and probably functionless. 


Table III 

Showing Effect of Cnrettement of Bladder Mucosa upon Human Gallstone 


Exp. 

No. 

Duration 
in days 

Condition of 
bladder 
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Stone wt. 
before 

gr- 

after 

93 

7 

Thickened 

Enlarged 

5-75 

5-0 

95 

41 

Normal (?) 
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0 

A 

31 

Atrophic 


6.0 

7-5 

TOO 

31 



7-125 

4 - 125 


Cf. loss in weight of bladder stone in Table I and Table III, indicating curettement of mucosa 
as possible negligiljle factor and circulation of bile as probable essential factor in the dis- 
integration of a biliary calculus. 

In the clinical cases above reviewed all the gallbladders had once been 
acutely inflamed, practically all had contained stones, many had become func- 
tionless as determined by the roentgen ray and failed normally to discharge 
bile. Recurrent cholecystitis and obstruction to the natural flow of bile (above 
reproduced in the experimental animals) statistically accounted for ten per 
cent of the 87 return “cholecystostomy” patients who subsequently developed 
new stones. Fistula formation probably prevented a higher incidence of 
recurrence by decompressing the inflamed bladders. 

SUMMARY 

(1) Of 500 gallbladder cases, 125 had cholecystostomy with 16 per cent 
mortality, 151 had cholecystectomy with two per cent deaths, and 224 had no 
operation with a fatality of 1.3 per cent. 

(2) Of these 125 ostomies (1921-1932) 87 returned for follow-up 
examination. Of these 46 per cent remained symptom free. Of the remainder, 
25 per cent complained of pain not attributable to the gallbladder. Hernia 
was observed in eight per cent. Fistula occurred in ii per cent. Ten per 
cent developed recurrent stones. 

(3) The improvement in the sugar tolerance was believed to vary directly 

with the subsidence of the biliary infection. 

(4) Stones were found to disappear in normal canine gallbladders but to 
increase in size in the presence of obstruction and inflammation. The integrity 
of the mucous lining appeared to be a negligible factor in the disappearance 

of calculi. 
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(5) The recurrence of cholecystitis with impairment of the outflow of 
bile from the gallbladder were considered to be the essential causative factors 
of stone formation. 

REFERENCES 

^ Barber, W. H. : N, Y. State Jour. Med,, pp. 1-22, December, 1922, 

- Barber, W. H. ; Proc. Soc. Exp. Biol, and Med., vol. 23, pp. 101-104, 1925. 

'’Barber, W. H. : Jour. Am. Med. Assn., vol. 87, pp. 1635-1639, November 13, 1926, 
^Joslin: The Treatment of Diabetes Mellitus, pp. 476-479, 1923. 

Phemister, D. B., Da)’’, L., and Hastings, A, B. : Annals of Surgery, vol. 90, pp. 

595-614- 

"Andrews, E., Dostal, L. E., Goff, M., and Hrdina, L. : Annals of Surgery, vol. 96, 
pp. 615-624, 

" Harrison. F. M., and Barber, W. H. : Proc. Soc. Exp. Biol, and Med. 


223 



HISTOLOGIC GRADING OF MAMMARY CARCINOMA 

IN A SERIES FOLLOWED FOR TEN YEARS 

Lawrence Sophian, M.D 
New York 

nioM Tin; DnrAHTMi;NT or pathology, boosevelt hospital, new touk 

The attempt to establish the prognostic significance of variations in tumor 
morphology seen under the microscope was first made by von Hansemann.^ 
It was soon found that separate categories were necessary in classifying tumors 
of dififerent organs. In the study of mammary carcinoma, the work of 
Greenough- revealed a parallelism between histologic evidences of tumor 
anaplasia and growth activity on the one hand and clinical results as estimated 
by the rate of cures at the end of five years’ observation, on the other. Wliite,^ 
in his series of lOO cases, obtained results confirming the relationship found 
by Greenough. 

However, many attempts to establish a definite prognosis in individual 
cases, from the histologic findings themselves, have proved unsuccessful. The 
reason for this nonsuccess rests on inability to determine by any means of 
clinical or operative examination the true extent of the disease in each case. 
Beyond doubt, most of those cases in which axillary metastases are found 
at operation or in the operative specimen have deposits of tumor cells in other 
nodes or in distant organs. Since such cases do not allow of surgical extirpa- 
tion of the disease, their inclusion in a series of cases operated upon leads to 
confusion, and this confusion of cases pursuing their natural life histories and 
cases cured or helped by operation is probably the dominant, although acci- 
dental, element, which makes one series of cases dififerent from another in 
which the same operative procedures were employed. The only group in which 
any uniformity of disease extent is probable is that of carcinoma in which 
careful search of the axillary nodes reveals no metastases. This group becomes 
relatively smaller after operation than before, and still smaller if the pathologic 
examination is painstaking and done by one familiar with the anatomy of the 
nodes of this region. 

The original pathologic classifications of carcinoma of the breast distin- 
guished medullary, adenocarcinoma and fibrosing (scirrhous) types. Classi- 
fied on such a basis, it was found by Salomon^ that adenocarcinoma was the 
most favorable group. Lindenberg'* and later Boss® were unable to make this 
distinction and the latter found scirrhous carcinoma to have the best prognosis 
of the various categories. On the other hand, the unfavorable nature of 
scirrhous carcinoma appeared indicated by the analysis of 126 cases by Feist 
and Bauer.'^ 

In Greenough’s groupings, the original criteria of von Hansemann were 
used, rather than mere subdivisions based on cell patterns and fibrous tissue 
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content. He placed emphasis on those morphologic features connected with 
cellular diflferentiation and function, namely, grouping in acinus formation and 
content of secretion. Such cells were well differentiated and therefore to be 
considered of lesser malignancy. Other factors considered by Greenough 
were regularity in size of cells and nuclei and in the chromatin arrangement 
in the nuclei, and the frequency of mitotic figures. 

Instead of the above criteria, MacCarty® believed greater importance was 
attached to the degrees of fibrosis, hyalinization and lymphocytic infiltration 
as factors tending toward encapsulation and possibly defensive reaction, com- 
parable to that seen in tuberculosis. 

Heuper” combined all these histologic factors and added to them such 
minutiae as the nucleocytoplasmic ratio, the vascularity of the stroma, and the 
number of “pencil” cells, considering in all 20 separate features as having 
some weight in the prognosis. 

Recent surveys of case groups have tended to throw doubt on the signifi- 
cance or value of many of the factors previously considered important, 
Evans^'^ found that fibrosis and lymphocytosis could not be made to show any 
correlation with eventual outcome in his series. He could likewise find no 
significance in a casual estimate of the frequency of mitotic figures. He could 
find some significant correlation with prognosis only in regard to two factors, 
tubule formation and cell regularity of shape and size. The cases with uniform 
cells with definite tubular arrangement were obviously more favorable in 
outcome. 

Haagensen^^ studied exceptionally favorable material in a series of 164 
cases and found that, analyzed for each one of 15 histologic details, the ones 
which bore no statistically convincing relationship to outcome were: (i) 
Hyperchromatism of nuclei; (2) fibrosis; (3) hyaline degeneration; (4) 
lymphocytic infiltration; (5) plexiform arrangement. The factors having 
significant variation in favorable and unfavorable' ‘cases, he found were: (i) 
Papillary arrangement; (2) comedo formation; (3) adenoid arrangement; 
(4) variation size and shape of nuclei; (5) number of mitotic figures; (6) 
gelatinous degeneration. 


Statistics of this Series 

This study was made on a series of cases of carcinoma of the breast in 
which operative radical removal of the breast had been performed by the 
Halsted method or a modification of it and a postoperative record was avail- 
able. The cases were obtained from those operated upon at Roosevelt Hos- 
pital between 1915 and 1925 and therefore a postoperative history of from 
ten to 21 years was available. These records had been assiduously maintained 

by Dr. William Crawford White, without whose assistance the study would 
have been impossible. 

There were 124 cases falling into the period and having both sufficient 
postoperative data and tissue slides for microscopic grading. Of these cases 
the age at time of operation ranged from 29 to 77 years. Seventeen cases of 
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women of 40 years or less appear in the series. Four of these (24 per cent) 
were well and free of disease for periods of from 10 to 21 years after oper- 
ations; One case died 12)^ years postoperatively of unknown cause, and 
another six years postoperatively of recurrence. The total group showed 18 
or 14 per cent, cured after this prolonged period of follow up. There remain 
also a group of eight in whom no clinical evidence of tumor was present at the 
time of death six to 14 years postoperatively. If these are added to the cured 
cases, the percentage of cure is 20 per cent. 

The method of study employed in this analysis was as follows : The avail- 
able microscopic slides were examined as a group, without reference to infor- 
mation as to the clinical outcome. A separate grade from one to three was 
ascribed to each of those factors in histologic structure to which credit for 
influencing rapidity of tumor growth has been assigned by various authors. 
These were nuclear size, nuclear constancy or variability of size and form, 
regularity of adenoid cellular grouping, number of mitotic figures, presence 
of papillary structure, number of lymphocytes infiltrating the tumor, extent 
and density of fibrosis, amount of intracellular secretion and occurrence of 
comedo formation. 

The cell sizes were not considered reliable because of difficulties due to 
thick sections and variable dehydration. The nuclei were therefore used as 
a better criterion. A representative group of nuclei was traced by camera 
lucida from each slide. These drawings were then used to assign each case 
a grade as to nuclear size and another as to nuclear variability. The numbers 
used throughout were in ascending scale of probable malignancy, and there- 
fore the small and uniform nuclei were graded one and the large and irregular 
ones three. The use of camera lucida drawings was thought to furnish a check 
on personal variations in opinion. Where the cells varied from section to sec- 
tion, the practice was to use the looser portions or the cells invading fat, 
rather than those buried in dense fibrous stroma. After all the slides had 
furnished representative groups of nuclei, a decision was reached as to which 
belonged to the smallest and which to the medium and largest groups. Like- 
wise, since 8 to 1 5 nuclei had been drawn for each slide, it was possible to 
decide on the relative constancy or irregularity of nuclei, using the other draw- 
ings as a check on each decision. 

The content of secretion was not estimated by special staining, since the 
original tissue had all been fixed in formalin. There is still considerable ques- 
tion whether the mucicarmine stain is as valuable as claimed by Delbet.^- 
Besides the absence of a series of cases in which it has been done and the rela- 
tion to outcome compared with the relative degrees of secretion observed, 
theoretically alone it is discouraging to realize that glycogen frequently stains 
with mucicarmine and has caused considerable confusion thereby in the study 
of the glandular epithelium of the endometrium. In this study the presence of 
vacuoles of secretion, of intracellular and intratubular hematoxylin staining 
material and of clarity of cytoplasm were noted as signficant of varying 
degrees of secretion. 
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Mitotic jfigures were estimated by counting the number in ten high-power 
(x400) fields in different parts of the slide. If many fields showed none, the 
case was grouped as one. If each field showed several, the grouping was three. 

The arrangement in glandular tubules was expressed as greatest ( i ) when 
the predominant mass of the tumor had cells grouped about a lumen, and as 
medium (2) when such arrangement was seen in some foci while many solid 
nests and narrow strands were also seen. When only the latter form of growth 
was found, the classification was Grade III, 

The intensity of fibrosis and of lymphocytic infiltration was graded from 
one to three, giving the greatest degree of each the value one, according to the 
idea that they were defensive factors. 

After this scheme had been completely fulfilled, the case histories were 
filled in opposite each case number, giving the years of survival and data as to 
recurrence or metastases. It was now possible to tabulate the cases in groups, 
three grades for each of the following factors : nuclear size, nuclear variability, 
mitosis, degree of l3'’mphoc)dic infiltration and degree of fibrosis. Only two 
grades were found practicable in regard to adenoid arrangement, since there 
were so few cases with Grade I tubule formation, and likewise only two 
groups for secretion were finally achieved. Papillary structure and comedo 
arrangement did not occur often enough (five cases in all) to furnish separate 
groups. These factors were, however, weighed in the combined grading dis- 
cussed below. 

Table I represents the total group, showing how the occurrence of axillary 
metastases varied with the grades of the several histologic criteria. The strik- 
ing positive feature is the definite preponderance of axillary metastases in the 
group graded three compared with that graded one and two as to adenoid 
arrangement. It would seem that the tumor with well formed tubules is more 
favorable on account of its slowness to metastasize and the frequency with 
which at operation no axillary metastases are to be found. All other criteria 
fail to show such a definite correlation with the percentage of metastatic involve- 
ment. 


Table I 

Percentage of Axillary Metastases Found in Pathologic Examination of 124 Cases, Graded by 

Separate Criteria 


Grade I Grade II Grade III 


Nuclear size 65% 64% 75% 

Nuclear variability 59% 70% 77% 

Adenoid arrangement 49% 80% 

Secretion 62% 71% 

Mitosis 64% 73% 73% 

Fibrosis 74% 74% 60% 

Lymphocytes 63% 71% 73% 
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The entile gibtip levealed an incidence of positive axillary nodes in 69 
per cent of cases. It is evident from the Table that grading by each of the 
criteiia employed leveals an increased incidence of axillary metastases in the 
higher grades, except in the grading according to fibrosis. The greatest varia- 
tion and positive coincidence of grading and metastases are found in the sub- 
divisions on the bases of adenoid arrangement. The next greatest are noted in 
the grading by variability of nuclei. All other criteria, except degree of 
fibrosis, show some positive coincidence but not of such marked degree. 

The second method of analysis was a comparison of groups graded by the 
same criteria restricted to cases in which no axillary metastases were found by 
pathologic examination. The clinical outcome in such cases should be depend- 
ent upon the growth activity of the tumor itself, rather than upon unknown 
extensions of the disease as is the case with those having axillary metastases. 
Table II reveals the results of such an analysis. The great weakness is the pau- 
city of the material. A substantially longer life and a greater percentage of ten 
year cures are found in the cases graded one as to nuclear variability, nuclear 
size, secretion, lymphocytic infiltration and mitoses. Grade II was found 
intermediate between one and three except in the case of lymphocytic infiltra- 
tion to grading by degree of fibrosis, the Grade I appeared paradoxically 
unfavorable. 


Table II 

Thirty-nine Cases Without Axillary Metastases Graded hy Separate Criteria 
Shelving the Years of Survival of the Dead and the Percentage of Living Cases after Ten Years 


Grade I Grade II Grade III 

Nuclear size 4.4 yrs. — 64% living 3 yrs. — 53% living 3.2 yrs. — 39% living 

Nuclear variability. . 5.2 yrs, — 73% living 3 yrs. — 45% living 2 yrs. — 37% living 

Adenoid 4 yrs. 52% living 2.5 yrs. — 50% living 

Mitosis 3-9 yrs. — 50% living 1.5 yrs. — 73% living 3-2 yrs. — 17% living 

Secretion 5-7 yrs. 56% living 2.3 yrs. — 48% living 

Lymphocytes 4 yrs. — 73% living 3.3 yrs. — ^31% living 3.3 yrs. — ^46% living 

Fibrosis 2.1 yrs. — ^33% living 3.4 yrs. — 53% living 4.1 yrs. — 50% living 


In an effort to unify the information available by the use of the criteria 
found A'^aluable in the two analyses above, it was decided to establish a combined 
grading for each case. The grades for nuclear size, nuclear variability, adenoid 
arrangement and mitosis were added together. If the presence of secretion 
had been detected, this total was reduced by one. If there was comedo or 
papillary arrangement, the total was reduced by one for each such factor. This 
gave a possibility of totals from less than four to 12. Grade I was taken to 
be any combined total of less than seven. Grade II, from seven to nine, and 
Grade III, above ten. In this way it Avas felt that the decisive histologic 
features Avere all given some role in the establishment of the grade, although 
their relative values remained unknown and indeterminable. 

Graph I shoAvs the results of this method of grading, Avith a ten year 
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clinical follow up. The ten year cure rate varies with grading ; 34 per cent 
for the Grade I group, 19 per cent for Grade II, and 13 per cent for Grade III. 

In the cases without axillary metastases, the ten year cure rate is seen by 
Graph 2 to show for Grade I, 60 per cent ; Grade II, 53 per cent ; and Grade 
III, 29 per cent. 




Graph 2 . — Results of grading in cases free of Axillary Metastasis ( 39 ). 


In the cases with axillary metastases, the ten year cure rate for all grades 
is 7 per cent (Graph 3) but the length of life after operation is greatest in 
Grade I and least in Grade III. This uniformity in eventual outcome is con- 
firmatory of the assumption that the case with axillary metastases usually has 
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extensions of the tumor beyond the zone of operation, and the outcome is 
dependent on this invisible factor. However, as Haagensen^i points out, the 
grades show a relative difference in these cases where operation has been 
unavailing, just as it does in the early cases where high percentages of cure 
are found. 


CONCLUSIONS 

A series of 124 cases of mammary carcinoma treated by radical operation 
and followed ten years or longer is analyzed by histologic criteria. A definitely 
lower incidence of axillary metastases at the time of operation was noted in 
the cases with Grades I and II adenoid arrangement, compared with those 
growing in solid cords and masses (Grade III). This fact appears to account 



Graph 3. — Results of grading in cases with Axillary Metastasis (85). 

for the previously recognized favorable clinical aspect of the adenocarcinoma. 
Degrees of fibrosis appeared to exert no influence. Marked lymphocytic infiltra- 
tion (Grade I) was noted in a group which had a slightly better clinical result 
than that without this feature. The most significant correlations of clinical 
outcome and grading appeared in respect to adenoid arrangement, nuclear 
constancy, nuclear size, mitoses and secretion. The few cases in this series 
with papillary and comedo arrangement were found to have had a more 
favorable course. 

By a method of combining the information concerning each of the criteria 
employed, a grading of each case was achieved which shows a definite sta- 
tistical parallelism with the percentage of ten year cures. This is found to 
depend on the incidence of cases without axillary metastases. The cases with 
metastases show uniformly poor ten year results, probably because of the 
advanced stage of the disease at the time of treatment. Since such cases out- 
numbered the favorable ones more than two to one in this series, it becomes 
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evident that the invisible extensions of carcinoma not recognizable at the time 
of operation form the major controlling factor in the prognosis of the indi- 
vidual case. The histologic analysis indicates nevertheless a relatively slower 
or more rapid clinical course according to grade of tumor. 
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EARLY DIAGNOSIS OF CANCER OF THE BREAST 
Robert B. Greenougii, M.D. 

Boston, Mass. 

For the purposes of this discussion we may define “Early Diagnosis of 
Cancer of the Breast” as the recognition of the disease in its early stages of 
development, while it is still confined to a single area, in the vicinity of its 
point of origin, and before it has extended either through the lymphatics, 
the blood vessels or by infiltration to regions beyond the borders of the 
mammary gland. Since the rate of growth and of extension of cancer of 
the breast varies within such extraordinarily wide limits, the factor of time, 
whether measured in weeks, months, or years, is of relatively little significance 
in the prognosis unless considered in its relation to the other conditions 
existing in the individual case. In the 1924-1926 series of cases, recently 
reported by Simmons, Taylor and Wallace from the Massachusetts General 
Hospital, 94 cases of less than six months’ duration gave 41, or 43,5 per cent 
of five year cures; while 49 cases of over six months’ duration gave 21, or 
43 per cent of five year cures. 

The significant feature in early diagnosis, therefore, is not so much the 
duration of the disease in point of time, as the degree of extension of the 
disease which has occurred during that period. Taken in this sense, few of 
us will deny that “early diagnosis” is by far the most significant factor in 
the prognosis of cancer of the breast, and a brief discussion of this subject 
may well be justified. 

The classic and accepted criterion for the diagnosis of cancer of the breast 
demands that the epithelial cells of the breast gland shall be shown to have 
infiltrated beyond the basement membrane of the ducts, or acini, and be 
identified in the surrounding tissues. In our present state of knowledge, and 
in spite of opinions expressed to the contrary, I believe that it is wise to 
adhere to‘ this criterion, and to regard the anaplastic morphology of single 
cells, or of cells within their normal structural confines, as evidences of 
hyperplasia, precancerous if you will, but not as justification for the diagnosis 
of cancer. 

For this reason we are forced to regard the small single nodule of cancer 
in the breast as the primary tumor. From our knowledge of the long period 
of time required for the production of artificial cancer, we may well believe 
that the development of such a nodule is probably a matter of years, rather 
than months. In that sense, therefore, the early diagnosis of cancer of the 
breast from the point of view of time may be an impossibility, but early 
diagnosis from the point of view of extension of the disease is an actual fact, 
and a most important one. In clinics where successive series of cases are 
reported in a uniform manner, the percentages of early cases appear to be 
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increasing slowly and surely with the steady advance in the education of the 
public and of the medical profession. 

In I 9 I 4 > the Massachusetts General Hospital, only 26 per cent of the 
operable cases were in the early group in which the axillary glands were found 
‘not to be involved on pathologic examination, while 74 per cent showed 
positive axillary involvement. In the series ending in 1926, the percentage 
of axillary involvement had dropped to 60 per cent, and 40 per cent of the 
cases were in the early local stage o^ the disease. This, I believe, is a clear 
indication of the value of public education. 

The symptoms of advanced cancer of the breast are all too familiar to 
need discussion here. The earliest recognizable symptom is almost invariably 
that of a lump or tumor in the breast. Lee recorded that in six per cent of 
his cases only was pain noted as the first symptom which attracted the patient’s 
attention and led to the discovery of the tumor. Such a single tumor, whether 
painless or tender, may be cancer or it may be many other things, some of 
which are recognizable and others not. In my own experience the first 
symptom which can be considered in any way pathognomonic of cancer is 
the loss of mobility of the skin over the tumor. This sign is best elicited by 
gentle pressure designed to move the breast upward or outward on the chest 
wall. There are, however, exceptions even to this rule; for traumatic fat 
necrosis, plasma cell mastitis, chronic abscess and infected cysts, especially 
when situated toward the mid-portion of the breast, may all cause loss of 
mobility of the skin. Variations of this phenomenon, which is attributable 
to the shortening of the ligaments of Sir Astley Cooper, are atrophy of the 
superficial fat, flattening, and in more advanced cases dimpling of the skin, 
retraction, elevation, or other displacement of the nipple from its normal 
position, and diminution of the size of the whole breast. 

The discharge of clear or brownish fluid from the nipple, and even that 
of pinkish or bloody fluid, is to be regarded, in my opinion, not primarily as 
a symptom of cancer, but as evidence of a chronic inflammatory process in 
the ducts of the mammary gland with more or less hyperplasia of the ductal 
epithelium, even to the extent of the development of a papillary cystadenoma. 
Such conditions must, of course, be regarded as of precancerous significance, 
but the sympton of discharge from the nipple is usually found to have been 
present for a considerable time before the development of a tumor can be 
recognized. It has been suggested that microscopic examination of this dis- 
charge may make possible the diagnosis of cancer. (I have never seen this 
accomplished.) 

The more common conditions to be considered in the differential diagnosis 
of cancer of the breast can be classified somewhat as follows : 

(1) Benign tumors of the adenofibroma and myxoma group and adeno- 
sarcoma. 

(2) Nonintrinsic tumors such as lipoma, angioma, lymphangioma, neuro- 
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fibi'oma and varieties of sarcoma, including lymphosarcoma, which may occur 
in the connective tissues of the breast as in other regions of the body. 

(3) The chronic inflammatory processes, such as tuberculosis, syphilis 
and actinomycosis. 

(4) The acute, subacute and chronic manifestations of lactation mastitis, • 
including plasma cell mastitis. 

(5) Traumatic fat necrosis, deep hematoma and other results of trauma. 

(6) The wide range of pathologic conditions which have been described 
under the comprehensive term of chronic mastitis, including nodular mastitis 
(mazoplasia), cystic disease (cystopherous hyperplasia), and papillary cyst- 
adenoma (intracystic papilloma). Such lesions may be accompanied by acute 
inflammatory symptoms or may be subacute or chronic. 

Many of the above conditions have such characteristic signs and symptoms 
that the diagnosis of their presence can be made with practical certainty, on 
careful consideration of the patient’s history and the direct physical examina- 
tion. Many of these diseases, however, are also very definitely recognized 
as of precancerous significance, and the real difficulty of diagnosis lies as a 
rule not in the failure to recognize the existing noncancerous condition, but 
in the total inability of the physician to be able to assure the patient by any 
form of external examination, unsupported by a biopsy, that cancer is not 
present also. 

If we can detect no physical abnormality in the breast, we can indeed 
report that we find no evidence of disease ; but in the presence of any mass 
or tumor whatever, the possibility of cancer being already present must be 
considered, either as a natural development of the disease in question, or 
independent of that disease entirely, and merely concealed by the physical 
presence of the concomitant lesion. 

If we accept this view of the situation, we must be prepared to consider- 
every tumor of the breast of a woman over 20 as involving the possibility 
of cancer, and in all cases where the positive diagnosis of cancer is not readily 
made from physical examination, we must so conduct our operative exploration 
as to obtain certainty of diagnosis by biopsy, without, at the same time, if 
cancer is present, diminishing in any way the chance for cure, to which the 
patient is entitled. This, I may say, in the past has not always been done, 
and is not always done today. Some of the most tragic instances of failure 
to cure cancer of the breast in early and favorable cases are due to the fact 
that operation is undertaken for a supposedly benign condition, and the 
presence of cancer is recognized only after the tissues have been widely 
contaminated with living cancer cells. 

The most recent additions to our resources in the way of diagnostic 
methods are transillumination, and the “soft part” radiographic examination 
of the breast in profile. Both methods may be said to be still on trial, and 
neither has as yet proved itself of such conspicuous value as to weigh heavily 
in the scale unless the findings are confirmatory of the diagnosis already 
suggested by the physical examination. In a certain number of cases, however, 
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each of these methods may be of the greatest service, and a wider employment 
of them is greatly to be desired. 

Another method of using the roentgen ray, namely, as a therapeutic test, 
has been employed in certain instances. As to the value of this method I 
cannot speak ; I have not tried it and cannot bring myself to feel that it is 
justifiable. The widely recognized lack of radiosensitivity of breast cancer 
alone would seem to me to make this procedure a dangerous one on account 
of the delay and difficulty involved in obtaining a decisive conclusion. We 
must not forget that the cure of cancer of the breast is still a question of 
surgical intervention, and the earlier in the course of the disease that operation 
is performed, the better are the results. We must not forget, also, that in 
most cases it is quite as important to the patient to be certain that cancer is 
not present, as it is to confirm a diagnosis of cancer already to be presumed 
from the physical examination. 

The real problem involved in the early diagnosis of cancer of the breast 
is, therefore, to determine that method of performance of a biopsy which 
will permit a gross as well as a microscopic examination of the tissues under 
suspicion, without endangering the patient’s chance of cure by surgery if 
cancer is present. Such a method of examination must give an adequate 
exposure of all of the abnormal tissue, in order that the patient who is 
sufifering from a benign lesion may be given complete assurance that cancer 
is not present in her breast. 

The radiographic examination of the chest and of the bones is an essential 
part of the physical examination of any case of tumor of the breast, where 
the possibility of cancer is to be considered. For this purpose films of the 
chest, spine, pelvis and shoulder girdle, including the upper ends of humerus 
and femur, are required. The recent observations of Dresser would appear 
to make it advisable to include also the examination of the skull. 

The physical examination of the axilla, important as it is in early cases, 
is often inconclusive. This is due in part to the varying depths of subcutaneous 
fat in dififerent patients, but partly also to the fact that conditions other 
than cancer may be responsible for the enlargement of axillary lymph nodes 
to the extent of making them readily palpable. In the three year series 
reported from the Massachusetts General Hospital ending in 1923, 16 out 
of 50 cases (32 per cent) in the lA group were recorded as having enlarged 
glands in the axilla; but on pathologic examination were found to be free 
from cancer, while in 24 out of iii cases where the glands proved to be 
involved, no enlargement could be detected on clinical examination. Under 
these circumstances the clinical examination of the axilla must be acknowl- 
edged to be somewhat inconclusive. 

The methods of operative exploration now in use include (i) Direct 
incision (or excision) of the tumor. (2) Simple amputation of the breast. 
(3) Aspiration. (4) Punch-trocar method of biop.sy. The first consideration 
is that the biopsy and the operation required should be included in the same 
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operation. The use of preoperative radiation before biopsy is a precaution 
widely employed to diminish the danger of an exploratory operation. Such 
a procedure is amply supported by logic, but I know of no statistical evidence 
to support this practice. The patient should be in the hospital and should be 
prepared for a radical mastectomy. A direct incision may be made into the 
tumor or (if the tumor is small and circumscribed) the tumor itself with a 
wide margin may be excised. The wound is then immediately packed with 
formalin (lo per cent) gauze, and the pathologic examination made. If 
positive for cancer, the exploratory wound is closed, over the formalin gauze ; 
instruments, gloves and dressings are discarded, the operative field is again 
prepared, and with a new layout the radical operation is performed. If 
radical operation is not required, the formalinized tissues are excised and 
the operation indicated is performed. The electrosurgical unit with its cutting 
and coagulating current can be emplo)’'ed to advantage in performing a biopsy 
of this nature, especially where excision of the tumor is deemed advisable. 
It must not be forgotten, however, that cooked tissue does not lend itself well 
to pathologic examination. 

In the years 191S-1926 at the Massachusetts General Hospital, explora- 
tory operations by direct incision or excision of the tumor were performed in 
42 cases, with 21, or 50 per cent, five year cures. During this period 310 
operations were performed without exploration with 104, or 33 per cent, five 
year cures. These figures are, of course, not conclusive evidence of safety, for 
it is usually, though not invariably, the early cases which require an explora- 
tory incision, but the results so nearly approach the results in all of the early 
and favorable (I A) cases (62 per cent) as to suggest that the exploration 
diminishes little, if at all, the patient’s normal expectation of a successful 
result. 

There are certain cases of supposedly benign lesions, such as cystic disease, 
which involve so large a portion of the gland that an adequate gross and 
microscopic examination demands the removal of the whole breast. In such 
cases the severance of the lymphatic channels between the breast and the 
chest wall undoubtedly involves danger of contamination of the wound with 
cancer cells in any but the earliest cases in which cancer is present. In such 
operations the electrosurgical unit is usually to be preferred to the scalpel. 
Ill the nine year period above mentioned, 23 simple amputations of the breast 
were done, in which cancer was discovered on pathologic examination, and 
the radical operation was then immediately performed. Of this number, 14 
were five year cures (61 per cent). This was before the time of general use 
of the electrosurgical unit. It must be admitted, therefore, that this method 
is not always so dangerous as it has been sometimes held to be. 

During this same period seven additional cases of cancer were explored 
through the Thomas axillary incision under a presumptive diagnosis of cystic 
disease. In all of these cases the radical operation was completed immediately, 
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and five of the seven (71 per cent) were five year cures, again a suggestion 
that the unexpected discovery of cancer, in a supposedly nonmalignant breast, 
need not be disastrous to the patient if proper cauterization, by heat or 
chemicals, is employed, and the radical operation immediately completed. 

A summary of the above figures shows that 72 cases of biopsy gave 53 
per cent of five year cures; as against 310 cases of radical operation without 
biopsy, which gave 33 per cent five year cures. 

My own experience with the aspiration and the punch-trocar method of 
biopsy is very limited, and I must leave their discussion to others more 
familiar with their use. I am impressed, however, with two points in relation 
to these methods: (i) the difficulty in being sure that the tissue removed 
actually comes from the suspected area in the breast ; and (2) the difficulty 
^ in securing sufficient tissue to permit a positive diagnosis. In any case, one 
must assume that a negative finding can be held as of little value, and since 
the safety of the patient requires the certainty that cancer is not present, in 
many such explorations the purpose of the biopsy would not be obtained. 

In conclusion, therefore, the items I would submit for discussion are 
as follows : 

(i) “Early diagnosis” of breast cancer means early in the course of the 
disease, rather than early as measured by the duration of the symptoms in 
point of time. 

.(2) The first symptom of cancer of the breast is usually a lump in the 
breast. 

(3) In the absence of distinctive symptoms in addition to the lump, such 
as loss of skin mobility, retraction and deformity, or enlarged axillary nodes, 
an exploratory operation is usually a necessity. 

(4) This exploration must be conducted in such a way as not to rob the 
patient of her chance of cure if cancer is present. 

(5) It should permit such an exposure of the tissues, for gross and 
microscopic examination, as will make it possible to assure the patient posi- 
tively that she has or has not cancer. 

(6) The use of preoperative radiation, and the employment of the electro- 
surgical unit, provide additional safeguards in cases where direct biopsy is 
considered to be dangerous. 

(7) Delay between exploration and radical operation in cancer of the 
breast is to be avoided, and the exploration should not be done unless, and 
until, all arrangements for competent pathologic examination by frozen 
section and immediate radical operation are available. 

(8) Exploration by direct incision is the method to be recommended for 
general use. In some few cases simple amputation is required. 

(9) Operations on supposedly benign breast lesions should be so con- 
ducted that, if cancer is found to be present, the patient shall not thereby be 
deprived of her chance of cure. 
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BIOPSY IN BREAST LESIONS 

IN RELATION TO DIAGNOSIS, TREATMENT AND PROGNOSIS 

Joseph Colt Bloodgood, M.D. 

Baltimore, Md. 

The chief danger of biopsy in breast lesions today lies in a mistaken 
diagnosis which may lead unnecessarily to the removal of the breast or to the 
complete operation for cancer. When the surgeon has the benefit of a well- 
trained pathologist in the operating room, a biopsy is the least dangerous 
method of determining the benign or malignant nature of the breast lesion. 
There was presented before the Surgical Section of the American Medical 
Association at Cleveland a lantern-slide demonstration of the four types of 
breast tumors which can be excised by cutting through uninvolved breast 
tissue without seeing the neoplasm and closing the wound without interfering 
with the symmetry of the breast. These four types are : A distinctly benign 
lesion ; and a border-line lesion ; a distinctly malignant lesion ; and a Grade IV 
type of acute carcinoma. 

For the benign and the border-line lesion, I urge that after excision of 
the lump the wound he closed and that the patient receive immediately deep 
roentgen ray therapy over the axilla and that from five to ten days later the 
irradiation be continued over the breast and over the wound. During tljis 
time sections of the border-line lesion should be submitted to two or more 
of the most experienced surgical pathologists in breast tumors. When 
these authorities differ, or agree as to benignancy of the growth, no further 
intervention is necessary. If the authorities agree on malignancy, then the 
operator has the choice between depending upon irradiation alone or per- 
forming the complete operation for cancer. Apparently the majority of 
operators, pathologists and radiotherapeutists prefer the complete operation 
in cases in which the pathologists unanimously agree that the growth is 
malignant. 

An exhaustive consideration on "biopsy” which was presented by me 
before the Southern Surgical Association (Amer. Jour, of Surg., vol. 24, 
p. 331, May, 1934), and subsequent dissertations confirm previous statements. 
There are two excellent reviews on biopsy which give the literature from 
the time of Virchow to date (Helwig: Arch, of Path., vol. 14, pp. 17-554, 
October, 1932) and McGraw and Hartman of the Henry Ford Hospital 
(J.A.M.A., vol. loi, p. 1205, October 14, 1933). 

In the discussion of my paper before the Southern Surgical Association, 
the remarks of Dr. Bradley L. Coley, of the Memorial Hospital in New 
York, on aspiration biopsy on bone tumors is reported in considerable detail. 
This method has many advantages. It can be done anywhere under local 
anesthesia, but the operator must understand his technic. It seems to be 
without danger. The greatest difficulty is for the pathologist in the interpreta- 
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tion of the nature of the pathologic process largely by the morphology of 
the cells. These stained cells can be sent to pathologists who have had greater 
experience in their interpretation, and if this proves equally satisfactory, 
aspiration biopsy will ultimately take the place of excision of the nodule or 
excision of a piece of tissue. From my experience up to date in border-line 
tumors, I am not yet convinced that aspiration biopsy will be able to compete 
with the complete excision of the nodule and the examination of immediate 
and permanent sections. In the Memorial Hospital, with their special train- 
ing, their negative results, according to Coley, are about 25 per cent. 

This paper will be devoted to the discussion of three recent observations 
on breast tumors which were rather difificult to diagnose. One ultimately 
proved to be a comedo-adenocarcinoma without involvement of glands. In 
this case I did not have the courage of my convictions and, after excising 
the lump, rather a large one, and studying the frozen sections, I performed 
the complete operation for cancer without any restrictions. The other two 
cases proved to be benign blue-domed cysts. One felt so much like cancer 
that after a negative aspiration biopsy I performed the complete operation 
for cancer. Had I excised this palpable clinically malignant tumor and then 
bisected the mass, I should have exposed a typical blue-domed cyst and saved 
the patient from the complete operation for cancer. In the second case of 
blue-domed cyst which was clinically almost as suggestive of malignancy as 
the first, I excised a mass larger than in the first and, after removal and 
bisection, found two blue-domed cysts, the overlapping of which had pro- 
duced a dark shadow on transillumination. 

It is very important to state here that the finding of this comedo-adenoma 
after the excision of a doubtful lump in the breast, and its recognition in 
gross and frozen sections, led to the complete operation, because I knew 
that there are two types of this typical comedo-adenomatous tumor. In one, 
the less frequent form, the glands are not involved, and it seems justifiable 
to restrict the operation to the removal of the tumor, while in the second 
type there are areas of microscopic cancer mixed with the comedo-adenoma, 
and in this group the glands are involved in about one-half of the cases. In 
the last case of comedo-adenoma discussed in this paper, the area involved 
was too large to make complete sections of and exclude evidences of malig- 
nant parts. I could, however, have closed the wound and immediately 
irradiated the axilla while making complete sections. But the area which I 
had excised, including the nipple, was so large that a normal and symmetrical 
breast would not have been preserved. 

This simply shows how difficult it is for one whose training has been 
surgical as well as pathologic to force himself to perform a restricted opera- 
tion for a malignant tumor of the breast. I agree absolutely with the state- 
ment of my colleague. Dr. Dean Lewis, which he made during the discussion 
of breast tumors in the meeting in the Memorial Hospital May 25, that there 
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should be no restriction if an operation is performed for an operable malig- 
nant tumor of the breast. 

Case I. — (Pathol. No. 53384.) Diagnosis . — Two blue-domed cysts in chronic 
cystic mastitis. Clinically doubtful case. The palpable tumor slightly larger than a 
25 cent piece transilluminates slightly darker than usual for the blue-domed cyst, 
and yet not so dark as one would expect of a solid tumor, benign or malignant. 
(Fig. I.) 

There was nothing in the clinical history particularly helpful. The patient was 
a married woman, aged 40; no children or miscarriages. Fler last menstrual period 
was about three weeks before she was examined. She first observed that both breasts 
have been larger than normal in the past six or eight years, since she has gained 
30 pounds in weight. On inspection, the breasts and nipples were normal, except 
the increase in size. In the mid-zone of the upper hemisphere there was found on 



Fig X. — (53384.) Photogr.'iph of excised mass from breast, clinically doubtful. 

After excision exploration showed two benign blue dome cysts surrounded by adenomatous 
breast tissue. (See Fig. 2.) 

transillumination a darker area, but not so dark as the usual solid tumor. One could 
make it out, how^ever, and it was in distinct contrast with the clear transillumination 
of the right breast and the remainder of the left breast. This dark area was the only 
palpable area in either breast. It was freely movable and felt like an adenoma buried 
in breast tissue. Remember, we palpated only one tumor and found at operation two 
cysts. My associate, Doctor Stewart, thought that the tumor fluctuated a little. A 
tumor of this kind must be regarded as doubtful, aspirated or explored. In view 
of the fact that it was of five months’ duration and there were no other areas in 
either breast, and the patient was 40 j'ears of age, I decided to aspirate and then 
explore in the operating room, with the patient prepared for the complete operation 
for cancer. The patient consented to whatever was necessary. 

I decided against aspiration in favor of excision of the lump. As she had a large 
breast we could excise a fairly large area of tissue without producing any deformity 
after closing. In cutting through breast tissue we exposed a larger number of elevated 
pink dots of parenchyma. The frozen sections of this showed chronic cystic mastitis. 
(Fig. 2). This finding, of course, does not exclude cancer, but it favors the palpable 
tumor’s being a blue-domed cyst. In cutting through the breast tissue between the 
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hippie zone, we divided numerous dilated ducts just as typical of chronic cystic mastitis 
as the numerous pink elevated spots. Sections showed dilatation of ducts without 
comedos or papillomas. This finding also would not exclude a cancer. The specimen 
was removed and bisected; cutting through the breast tissue first exposed a blue-dome 
(Fig. i), then nicked a thin-walled cyst, and cloudy fluid escaped; the wall was smooth; 
there was no papilloma. Palpating the remainder of the mass, another palpable lump 
was felt which on exploration proved to be a second blue-domed cyst. The surrounding 
breast cut through to expose these two cysts was identical with the breast cut through 
in excising this mass. We had not recognized the second lump until we had explored 
the first lump. I feel confident that the dark shadow in the transillumfnation in this 
case was due to the fact that the cysts were superimposed. I have demonstrated this 



Fig. 2. — (53384.) Section of an adenomatous area in the breast tissue above the blue- 

dome cyst in Fig. i. 


possibility before. Perhaps, when I have had more experience with aspiration biopsy, 
I will save more patients from an operation of this character which often means 
anesthesia and a week in the hospital. But, at the present time, there seems no other 
way of getting a proper biopsy in blue-domed cysts which, in some ways, are clinically 
doubtful or even clinically malignant. In this instance a surgeon trained in gross 
pathology will be certain of his diagnosis from the naked-eye appearances, but there 
is no question that frozen section confirmation is helpful and, if possible, should be 
part of the operative diagnostic procedure. 

The second case will not be described in detail. In this instance the 
palpable tumor transilluminated dark and felt like cancer. All my associates 
and the internes on the surgical service were of the opinion that it felt like 
cancer. Yet there was no fixation or retraction of the nipple, but the mass 
palpated like a malignant tumor. It had the typical hard and irregular 
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surface. I know that in i or 2 per cent of blue-domed cysts there have been’ 
retracted nipples, dimpling of the skin, or, on palpation, a peculiar sensation 
so common in malignant tumors. In this case I thought that the palpable 
mass fluctuated, but very frequently I have thought I have observed fluctua- 
tion and found at exploration a small cancer buried in edematous fat. There 
is no question that the clinical diagnosis of breast tumors is becoming more 
and more difficult as their duration is shortened, and in many clinics today 
breast tumors of one month or less duration are becoming the most common 
tumors observed. 

My experience now over a number of years in the employment of trans- 
illumination of the breasts is convincing me that it has an equal value with 
palpation. The most important part about transillumination is a really dark 
room. The light is of lesser importance. Two or three small pocket electric 
pencil lights are sufficient. As transillumination is just as efficiently done 
with the patient standing up as sitting up, a dark closet will answer. The 
advantage of transillumination on the examin- , 
ing table is that it is better done with the patient 
lying down as well as sitting up, and this allows 
transillumination to be employed in both posi- 
tions. 

In the second blue-domed cyst case, the pa- 
tient was prepared for the complete operation 
on the operating table, and I aspirated the ■ 
palpable lump three times, and was able to 
obtain nothing, and for this reason the com- 
plete operation for cancer was performed with- 
out an exploratory incision. The patient was 
not under anesthesia, so there was no necessity 
for hurrying. I conclude from this and other cases that, especially now, when 
the incidence of cancer of the breast is on the decrease, and benign lesions are 
on the increase, it is much wiser in all doubtful cases to perform the explora- 
tory excision of the palpable lump and subject it to bisection, naked-eye study 
and immediate frozen section. And, I repeat, if the lump is still doubtful or 
border-line, close the wound as if it were benign, and, while waiting for the 
decision of a number of special pathologists, start irradiation of the axilla 
with deep roentgen rays. If the growth is typical cancer as agreed upon by the 
operator and pathologist in the operating room, perform the complete opera- 
tion at once unless the pathologist recognizes Grade IV acute carcinoma. 
Then the wound should be closed and deep roentgen ray treatment begun at 
once and continued. 

Case III. — (Pathol. No. 53438.) (Figs. 3 and 4.) Provisioned Diagnosis . — Pure 
comedo or comedo-adenocarcinoma. Clinically doubtful. Operation . — Local anesthesia; 
aspiration biopsy negative. General anesthesia: Complete excision of lump. Nothing 
found but dilated ducts beneath the nipple. Complete excision of palpable area with 
nipple. Bisection of specimen after excision : Typical duct cancer or comedo-adenoma in 
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center. Confirmed by frozen section. On account of the possibility of fully developed 
cancer, complete operation performed. Glands in axilla, on gross and microscopic 
examination, negative. 

It is important to state here that this case came under my observation 
May 28, after I had completed my investigation and repeated restudy of this 
group of breast tumors classified in the Surgical Pathological Laboratory of 
the Johns Hopkins Plospital by me as comedo-adenocarcinoma. This was 
about the forty-fifth case. The first was described in 1893, 4 ^ years ago. 
It was a clinically benign tumor, and all of these tumors have been identical 
in gross appearance and microscopic histology. 



Fig. 4. — (53498.) Typical comedo and atypical breast lobules. Gross shown in Fig. 3. 

No evidence of malignancy. 

I remember the naked-eye and permanent section appearance of the case 
I helped to explore in 1893 just as clearly as I do the present case. But this last 
case received preoperative irradiation, and there were much fewer comedos 
to be expressed. Otherwise the naked-eye appearance was identical with all 
the others. The microscopic appearance was slightly different. All surgical 
pathologists know that irradiation may change the appearance of the neoplastic 
disease, whether benign or malignant. Tumor cells may entirely disappear. 
Since successful tumor culture of human cancer tissue we know that we 
may find cancer nests in the irradiated area which appear normal. But these 
nests will not grow when cultured. Ultimately the determination^ of the 
destruction of the human cancer cell may be accomplished in a positive way 

by cell culture. 
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In this case of comedo-adenoma without gland involvement, the clinical 
history and examination placed it in the doubtful group. The palpable area 
in the upper hemisphere transilluminated distinctly darker than the normal 
breast or the blue-domed cyst, but not so dark as a solid benign or malignant 
tumor. There was no fluctuation in the palpable mass. The nipple was 
slightly fixed and depressed; there had been intensive preoperative irradia- 
tion from April 27 to May 2, and my operation was May 31, 29 
days later. 

Case Report,— She had observed the lump in the upper hemisphere of her left 
breast one year. The pain had been slight, A month ago there was bloody discharge 
from the nipple. Irradiation was begun at once, and there has been no discharge of 
blood since then, but now and then there has been a cloudy discharge, and at our 
examination we expressed cloudy and serous material from the nipple, of a type not 
infrequently seen in chronic cystic mastitis. We decided to explore this palpable area. 



Fig. 5. — (51020.) Gross specimen bisected, a clinically benign tumor of 
llic breast excised under local anesthesia. Grossly a doubtful tumor without 
comedo. Microscopic Fig. 6, a pure comedo adenoma. Immediate post- 
operative irradiation. Well, July, 1934, almost 14 months. (See Figs. 6 
and 7.) 

There was nothing distinctly benign or distinctly malignant about it. The history of 
discharge of blood favored a papillomatous cyst. The duration of the lump of one year 
favored malignancy. The patient is still menstruating. She is 48. The menstrual 
periods are changing slightly. There are no other lumps in this or the other breast to 
suggest chronic cy.slic mastitis. The lump was sufficiently large to indicate that complete 
excision would not leave a perfectly symmetrical breast, but the patient begged that the 
breast be saved even if the symmetry and the nipple were sacrificed. 

The patient was prepared for the complete operation. Under local anesthesia there 
were three negative aspiration biopsies. We could get nothing out of tlie breast, neither 
blood, fluid nor cell debris. General anesthesia was then given, and, in view of the 
history of discharge from the nipple, the nipple zone was included in the area of breast 
excised. During this excision we passed through normal adenomatous breast. There 
seemed to be some inflammatory exudate which could be explained by the recent 
irradiation. When we cut through breast tissue in removing the nipple, we encountered 
a group of dilated ducts between the nipple and uninvolved breast zone. These ducts 
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were empty and did not have the characteristic appearance of duct adenoma. The frozen 
section showed simply dilated ducts, no papilloma, no comedo. I could easily close the 
defect in the breast and left a but slightly deformed organ. I am confident it would 
have satisfied the patient, but she had consented to the complete operation, even if I 
were in doubt. I had no doubt about what I had seen with the naked eye, and in four 
or five irozen sections, that I was dealing with a pure and relatively benign type of 
comedo-adenoma. But I had not seen under the microscope all the areas, and the 
area was too large to make frozen sections from every part. Before 1915, in a some- 
what similar case, I rested my diagnosis on the naked-eye appearance and found later, 
in the laboratory, areas of fully developed cancer, and then I performed the complete 
operation and found the glands to be involved. For this reason, in this case, I decided 
to perform the complete operation, which was done by my associate, Doctor Cohn. 
The glands were negative. I wish to repeat, I think this was the safest thing to do. 
But this comedo-adenoma is a rare tumor. When the tumor is of one month’s duration, 
it is smaller than a 25 cent piece, and the entire tumor can quickly be studied 
in the frozen sections. I have one such case now. (Figs. 5, 6 and 7.) It is more 
than two years since the excision of the tumor and immediate postoperative irradiation. 
The wound broke down and healed by granulation. The patient is well today without 
palpable glands in the axilla. I might state here briefly that comedo-adenocarcinoma 
in its pure state does not metastasize to glands. None of these patients has died of 
cancer. One of them lived over 35 years. All of them lived over five years. 

The tumors have varied in size fi'om a ten cent j^iece to involvement of 
the entire breast. The breast may ulcerate and produce a fungous tumor. 
They may be clinically benign or clinically malignant, they may grow rapidly 
or slowly. They are all identical in gross and microscopic appearances. 
They may be mixed with fully developed cancer of the medullary type, and 
in many of these cases the only way to make a distinction is with the micro- 
scope. The definite presence of comedos in the cut surface of a breast tumor 
or in the frozen section does not exclude the presence of malignant areas. 
In the very small tumors typical gross comedos may be absent. Ultimately 
I think we shall be able to distinguish them in small tumors of the size of 
a 25 cent piece or less and confine our operation to the removal of the tumor 
only. We ultimately may even give up postoperative irradiation. 

Conchisions . — In those clinics in which the great majority of the patients 
have observed their breast condition one month or less, in fully 85 per cent 
of the cases any operative procedure, except an aspiration biopsy, will be 
excluded by the most careful palpation and transillumination. There is no 
objection to taking roentgen ray films of the breast. In my experience this can- 
not compete with transillumination. In these clinics in which only 15 per cent 
of the patients are placed on the-operating table and prepared for the complete 
operation, the majority of the tumors will be clinically benign and the method 
of biopsy by excision of the lump as practiced in two of the cases reported 
here will be employed. This method of biopsy will be employed in some 
cases clinically malignant, yet doubtful. I see no objection to an aspiration 
biopsy first, but I would not allow a negative aspiration biopsy to influence 
anyone in the exploration by excision and examination of the lump by the 
naked eye and frozen sections. Judging from the tissues sent to me and to 
the Surgical Pathological Laboratory of the Johns Hopkins Hospital for 
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Until we get a differential stain or until we take up the training of path- 
ologists in the operating rooms of this country, more and more breast tumors 
as well as other tissues from the operating rooms will have to be submitted 
to two or more diagnostic clinics during which time the patient may receive 
irradiation. This is going on now in a very satisfactory manner. There is 
beginning to be a feeling of responsibility by the larger medical schools and 
clinics, and they offer more opportunities to young men and women for 
special study of benign and malignant tumor tissue, as well as in the technic 
and use of the deep roentgen rays and radium for irradiation. There should 
be as much opportunity given for the study of tissue diagnosis and irradiation 
methods as to operative procedures. There is a greater demand today for 
pathologists and radiotherapeutists than for operators. 

The evidence that I have up to date indicates that when a surgeon removes 
a tumor of the breast and he and his pathologist or he without his pathol- 
ogist, are doubtful as to the diagnosis, there is no added risk (providing the 
tumor has been excised by cutting through normal breast tissue, the wound 
has been closed, the axilla irradiated at once, the breast and the wound 
irradiated in five to ten days) while waiting, if sections of this doubtful 
border-line tumor are submitted to a number of the best microscopic diag- 
nosticians. Then if they get the unanimous opinion of malignancy they 
can perform the complete operation. This statement is absolutely the reverse 
of what I have advocated in previous publications, but it is forced upon me 
by facts just as the previous statements were. The breast tumor of one 
month’s duration, even when microscopically malignant, is a different tumor 
from that present six or more months, and there seems to be additional 
evidence that pre-operative irradiation, when the tumor is clinically malignant, 
and after the excision of the small lump for biopsy, offers a better chance 
of a permanent cure than a complete operation without preoperative 
irradiation. 

The old rule of “When in doubt, perform the complete operation for cancer 
of the breast” following the rule of Halsted, no longer holds good. Nor should 
the complete Halsted operation be performed when the breast tumor is clini- 
cally malignant. When the breast tumor is clinically malignant, and when the 
biopsy is doubtful, preoperative irradiation should be the rule. 

There is a great difference of opinion among experienced surgeons, pathol- 
ogists, radiologists and radiotherapeutists on many questions in regard to 
biopsy and when irradiation should be given, how it should be administered, 
and how long one should wait before operating after preoperative irradiation. 
The evidence at hand seems to confirm the following statements : There is no 
reason for hurrying irradiation. One may take at least three months and then 
perform the complete operation for cancer. Just how much time one should 
take for irradiation no one knows yet, but apparently three months is sufficient 
for at least two thorough courses of the Coutard or some other type of 
roentgen ray irradiation, with and without the implantation of radon seeds. 
An agreement on this period of time in which we are justified by the evidence 
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to wait between the administration of irradiation and the biopsy or the complete 
operation for cancer, has not yet been reached. 

The next point about which there is also much disagreement is, what to do 
when the microscopic study of the clinically benign or doubtful tumor of the 
breast leaves the pathologist and surgeon still in doubt. If the pathologist is 
an experienced one and he has no doubt that the breast tumor is malignant 
from the microscopic picture, there is no objection to proceeding with the 
complete operation for cancer. It is possible that perhaps the patient’s chances 
of a permanent cure are better when irradiation precedes the c'omplete opera- 
tion. If this proves true, then, when the biopsy on the operating table on a 
patient prepared for the complete operation shows definite malignancy, even 
in such an instance one should close the breast wound and begin irradiation, 
deferring the complete operation for three months. 

When the glands in the axilla are not involved, the five year cures are 
about 70 per cent. When the axillary glands are involved the five year cures 
drop to 25, 20 and lO per cent according to whether the base, mid- or apical 
glands are involved. These results when the glands are involved depend largely 
on the skill of the operator. Apparently postoperative irradiation has not 
influenced five year cures. We have not had enough experience to know what 
preoperative irradiation will accomplish. However we feel quite certain that 
if women seek a proper examination within one month, the incidence of cancer 
will be less than lo per cent. Between six months and one year it reaches 
almost 80 per cent. The majority of palpable tumors of the breast of less than 
one month’s duration will be some type of chronic cystic mastitis, and when we 
exclude from this number those in which we can recognize benignancy without 
biopsy, by palpation and transillumination, there will remain about 15 per 
cent of tumors that must be explored, and when these are correctly diagnosed 
microscopically, much more than one-half of them will be found to be non- 
cancerous. 

The type of surgery for the benign and for the malignant tumor in the 
breast is settled, but when the operation should be performed is not settled. 
At the present time, if proper postbiopsy irradiation is given, there is no 
danger from the delay of the complete operation, during which time sections 
or pieces of tissue from the mass excised may be submitted to two or more 
pathologists for diagnosis. 


CLASSIFICATION OF MAMMARY CANCER 

James Eaving, M.D. 

New York 

A SATISFACTORY classification of mammary cancer Avould be of great 
value as an aid in diagnosis, prognosis and treatment, it would facilitate dis- 
cussion and tbe spread of knowledge, and by providing a uniform nomencla- 
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ture it would permit the gathering of comparable statistics on the results of 
treatment. 

Such a classification must be based on pathologic anatomy, histogenesis, 
and structure, which determine the gross appearance and course of the disease, 
but it must fit the clinical aspects of the disease which impress the surgeon 
who has to deal with the patient. It would seem that present knowledge is 
sufficient to permit the adoption of some scheme which would cover all but the 
very rare varieties of cases. We submit the following plan for consideration. 

(1) Adenocarcinoma Arising in Cysts. — 'This is the most characteristic 
type of mammary cancer. It arises in cysts, in the walls or in papillary growths 
within cysts, or it arises from an isolated segment of breast tissue. The archi- 
tecture of the blood system in these tumors is dendritic, so that they grow 
expansively, displacing rather than infiltrating the breast tissue, and tending 
to produce a single multilobed compact mass. In any case, the growth is 
encapsulated or circumscribed, and infiltration occurs only in the later stages. 

These tumors will grow to large dimensions, often rapidly. They protrude 
and often fungate through the skin, with ulceration, bleeding, and sloughing. 
The invasion of lymph nodes is delayed, but only in accordance with the grade 
of malignancy. Many of them long spare the nodes, so that the prognosis is 
generally better than the extent of the local disease suggests. 

(2) Mucous or Gelatinous Carcinoma. — This is an adenocarcinoma with 
mucous degeneration of stroma and fat tissue. The mucous change often re- 
tards the growth of the tumor cells, so that the total duration is distinctly longer 
than that of other adenocarcinomas. It presents the same gross appearance 
as ordinary adenocarcinoma, but the mucus gives bulk and elasticity to the 
tumor, and when it is very abundant, the tumor cells may largely disappear 
and the tumor areas are largely represented by mucous cysts. 

(3) Duct Carcinoma. — This variety occurs in two main forms, (c) Local- 
ized duct carcinoma, and (&) diffuse duct carcinoma. 

(ct) Localized duct carcinoma. Cornedo-carcinoma. This condition occurs 
in small breasts without much fat tissue, in which a segment of ducts, often 
about the nipple, or in any segment, becomes slowly distended with inspissated 
secretion which exudes from the cut section as yellowish or dark material. 
The breast is usually reduced in size, but a hard palpable tumor is present, and 
the nipple is early retracted. 

(&) Diffuse duct carcinoma. This condition arises in large fat breasts 
in which the ducts are held apart by the fat tissue. It begins in a segment of a 
duct, and extends along the duct system, even involving the entire breast, 
which becomes enlarged, swollen, edematous, with pigskin appearance, but a 
definite localized tumor is missing. 

Small infiltrating and metastasizing duct cancers may arise in any portion 
of the breast, and when highly malignant they are responsible for most o 

the unexpectedly bad results of radical operation. ^ ^ 

There are all grades of malignancy in duct cancers, but infiltration ot 

breast tissue and extension to lymph nodes are relatively early. 
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It is well known that the majority of breast cancers arise from duct 
epithelium, but in the cases here classified, the relation of the process to the 
ducts and its extension along the ducts is so prominent as to yield peculiar 
anatomic and clinical features. It is not impossible that peculiar etiologic 
factors are also involved. 

(4) Paget’s Disease . — This is essentially a duct cancer, which begins in a 
segment of one or more large ducts, usually in or beneath the nipple, and ex- 
tends outward over the nipple and areola, or downward to the deeper portions, 
and often in both directions. It may be found exclusively in nipple and skin, 
or only in the ampulla, or only in the large terminal ducts. It may grow slowly 
and long fail to infiltrate the breast tissue, but it may spread along the ducts 
and prove as malignant as any form of mammary cancer. A definite tumor is 
often missing. 

(5) Carcinoma Arising on Chronic Mastitis . — A definite grade of chronic 
mastitis occurs in a considerable proportion of breasts which are the seat of 
carcinoma. Usually the remaining breast shows simple atrophy, with or 
without fat hypertrophy. Hence, comes the rule that a single very hard nodule 
in an otherwise normal breast is nearly always cancer. 

In the present group of cases the changes of chronic mastitis are prominent, 
and the carcinoma appears to be the sequel of the mastitis. The mastitis may 
take the form of any one of the three main varieties, cystic, nodular, or diffuse. 
One or more of the cysts, nodules, or thickened ducts becomes enlarged, very 
hard, more or less fixed, or adherent to skin, and presents the usual features 
of infiltrating carcinoma. Multiple foci of carcinoma are not uncommon. 
A common condition is a tight nipple, thickening of the large ducts, then a 
zone of cysts or hard nodules, and on the outskirts of the breast a single 
very hard nodule of definite carcinoma. 

The histologic types and grades of malignancy in carcinoma arising on 
chronic mastitis vary widely. Ducts, acini, sweat glands, the walls of small 
cysts, papillary adenocarcinomas growing into cysts, all contribute a quota. 
The histologic structure is often mixed and confusing. As a rule, the grades 
of malignancy average lower than in most other varieties, but the disease is 
often fully malignant and dangerous. 

(6) Sweat Gland Cancer.— Many of the more cellular and malignant car- 
cinomas arising from sweat glands are difficult to distinguish histologically 
from duct cancers, and the clinical features are not peculiar, but when the 
cancer arises from the glands on the outskirts of the breast, or when the tumors 
are of moderate malignancy, they constitute an easily recognizable clinical 
variety. These tumors arise in or just beneath the skin, on the edges of the 
breast, along the mammary fold, and slowly protrude and ulcerate through 
the skin. They are firm but not fibrous, smooth, yellow, and generally dry 
and free from necrosis and edema. Cellular tumors of sweat glands produce 
any of the common anatomic or clinical varieties, except Paget’s disease. They 
are often mucous. 
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(7) J^'nflammatory Carcinoma , — This is clinical variety, characterized by 
rapid growth, diifuse spread over wide areas of skin, with erysipelatous red- 
dening, heat, and edema. It usually arises on. a basis of a preexisting diffuse 
infiltrating duct carcinoma. It is sometimes associated with some secondary 
infection, but its exact causation is unknown. The reddening of the skin is due 
to diffuse infiltration of the dermal lymphatics or blood vessels, by rapidly 
growing tumor cells, accompanied by edema and lymphocytic infiltration. 

Many cases of carcinoma of the breast show some signs of inflammation 
of the skin, but the tendency to identify many such milder cases with true 
inflammatory carcinoma is to be avoided. 

( 8 ) Histologic Designations. — The chief source of confusion in the 
nomenclature of mammary cancer is the tendency to employ histologic terms 
instead of well defined anatomic and clinical types. 

Medullary carcinoma refers to any very cellular tumor, usually an adeno- 
carcinoma. 

Scirrhus carcinoma is a clinical term for advanced fibrocarcinoma involv- 
ing much of the breast with atrophy. 

Fibrocarcinoma refers to any highly fibrous structure, which may arise 
in almost any type of tumor. 

Cancer en cuirasse refers to the encasement of the chest wall in cancer 
tissue, usually of fibrous type. 

Carcinoma simplex designates the usual structure of fully developed in- 
filtrating carcinoma. 

None of these terms should be employed as the primary entry for any 
clinical or anatomic variety of mammary carcinoma. 


SURGICAL PRINCIPLES IN CANCER OP THE BREAST 

Dean Lewis, M.D. 

Baltimore, Md. 

The operative treatment of carcinoma of the breast dates back almost to 
the beginning of medicine. Astley Cooper in the early part of the last century 
recognized the importance of the involvement of the axillary nodes and re- 
moved some, but at that time no radical operation was attempted, although 
I believe that the desirability of the radical removal of the nodes is indi- 
cated in the article which he published. 

Lister deliberately planned and performed a radical operation and, as far 
as I know, this is the first instance in which a radical removal and block 
dissection of the axillary nodes was carried out. Some years later Heiden- 
hain, Willy Meyer and Halsted devised operations in which a block dissection 
of the axillary contents and a radical removal of the breast was attempte . 
While the technic varied considerably, the ultimate object was the same, n 
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one operation the dissection was carried from below upward, the axillary dis- 
section being done last; while in the other operation the axillary dissection 
was performed first, as the bleeding is much better controlled when the 
vessels are ligated first. They are no longer encountered repeatedly as when 
the dissection is carried from below upward. 

Since these oj^erations were devised, there has been at times a tendency 
to perform a less radical operation. There has been a great deal of discussion 
as to whether the pectoral muscles should be sacrificed, or as to whether it is 
not the best procedure to remove the pectoralis major and leave the minor. 
Bryant of London said some years ago that he had not seen a recurrence of 
carcinoma in the pectoralis major, and that, if the fascia covering the pectoralis 
major were removed, the necessary, precaution to prevent recurrence in the 
muscle had been taken. Recurrences have been observed in the pectoralis 
major. The function of the arm is not interfered with when both muscles 
are removed, and a satisfactory axillary dissection cannot be made unless 
they are removed. In some of the discussions which have been carried on 
Groszman’s l3nnphatic path seems to have been forgotten. The lymphatics 
described by Groszman pierce the pectoralis major muscle and empty into 
lymph nodes described by Rotter which are found in the upper part of the 
axilla. These cannot be satisfactorily removed unless the axilla is carefully 
exposed after both muscles have been divided. As there is no alteration in 
the motions or interference with the same, there is no reason why these muscles 
should not be removed. 

In the operation, in order to prevent limitation of motion, an axillary 
skin flap should always be made, which can be tucked into the axilla and 
so applied that the motions of the upper extremity will be perfectly free. 

Too much rather than too little skin should be removed, and not infre- 
quently skin grafting will have to be resorted to. Removal of skin prevents 
recurrences in the form of lenticular carcinoma. 

Surgical elephantiasis remains one of the distressing sequelae. I think 
that I have seen it most frequently after incomplete operations, especially 
in those cases in which the apex of the axilla has not been dissected. It 
occurs also in those cases in which serum has been allowed to accumulate and 
after infections. A clean dissection with a sharp knife, without tissue dam- 
age, is the best safeguard against this sequela. In some cases no explanation 
can be given, and in such instances there may be anomalous distribution of the 
lymphatics. 

There is a tendency to limit the degree of radicality, and I do not believe 
that as radical and good operations are done, as a rule, as when this radical 
procedure was first undei taken. 

A radical operation should be performed, and no degree of radicality, 
based upon the size of the tumor, piactised. An operation should be resorted 
to in all cases, except when there is no hope of efifecting a cure. Some cases 
which I have operated upon with little hope have survived long periods. 
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THE VALUE OF PREOPERATIVE IRRADIATION IN BREAST 

CANCER 

STUDIES ON EIGHTY-ONE OPERABLE CASES 

Frank E. Adair, M.D. 

AND 

Fred W. Steavart, M.D, 

Neav York 

It has been most difficult to evaluate the statements made by various 
authors on the value of preoperative irradiation in cases of breast cancer. 
Some authors, especially radiologists, have enthusiastically and unqualifiedly 
. stated preoperative irradiation to be of great value without giving their criteria 
for such conclusions. On the other hand, some surgeons have been com- 
pletely unwilling to accept the considered thought of cautious students of 
irradiation. The truth must lie somewhere between these points of view. 

In an effort to evaluate preoperative irradiation we have taken 8i patients 
having operable mammary cancer and subjected them to preoperative irradia- 
tion. Part of them were treated (39 cases) by the radium element pack; 
while 42 cases were treated by the high voltage (200 K.V.) roentgen rays. 
Approximately a two to three months’ period followed the completion of the 
irradiation, when a radical amputation was performed. Careful tissue studies 
were then made of the residual tumor. Certain deductions have been drawn 
as, to the efficacy of the type of the irradiation applied, and also as to the 
amount supplied. 

In each case here reported a positive aspiration biopsy complemented 
our clinical diagnosis. There are some who may feel that aspiration biopsy 
is not a certain method of biopsy.; however in the Memorial Hospital it has 
come to be fully relied upon. Unless we hai'e a report of a positive cancer 
by this method, we have excluded that case from these studies. . 

Radium Element Pack Cases. — Thirty-nine cases were subjected to treat- 
ment using the radium pack (4 Gm.) at a distance of 6 cm. Five ports 
were used, namely: (i) The breast mesially; (2) the'breast laterally; (3) 
the axilla anteriorly; (4) the axilla direct, and (5) the axilla posteriorly. 
By this method, the tumor in the breast was cross-fired in two directions 
while the axilla was cross-fired in three directions. Fifteen cases were subject , 
to treatment using 20,000 M.C.H. per port; two cases, to 22,000 M.CH. 
per port; 20 cases, to 24,000 M.C.H. per port; one case, to 28,000 M.C.H. 
per port, and one case, to 44NOO M.C.H. per port. In some instances as a 
result of such intense irradiation at such a short distance, the skin denudation 
persisted, becoming a chronic nonhealing ulcer. In these cases the operation • 
did not take place before a three or four months’ period after irradiation 
ceased. The radical Halstead operation was then performed, removing the 
muscles -.and all axillary contents. Careful studies were then made and 
revealed that there had been a most striking effect on the original tumor in a 
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large part of the cases. Of the 39 cases so treated it was found that eleven, 
or 28 per cent, of the tumors had completely disappeared, so that no trace 
of cancer tissue remained in the breast after the most careful studies had 
been made. 

Scale of Irradiation Effect , — These studies have led us to the conclusion 
that a scale of irradiation effects would be of great value ; the following was 
therefore devised ; 

R.E. 0: Signifies that irradiation destruction is most incomplete and has been minimal. 
It may signify that there was complete destruction in one area with persistence of 
viable disease in another area. 

R.E. I : Signifies that we have the minimal effects of irradiation such as atrophy, hydrops 
and slight sclerosis, 

R.E. 2 : Signifies a more marked condition but a similar one. 

R.E. 3: Signifies that the process of irradiation destruction has been extremely marked, 
and that there is a question whether the tumor cells are viable or not. It will 
remain for the element of time to prove whether this R.E, 3 group is capable of 
regeneration or metastasis. Doctor Ewing is of the impression that the cases 
falling into this group may eventually be completely cured and incapable of 
recurrence. We are taking the position, at least for the present, that this group 
may be capable of recurrence. 

R.E. 4: Signifies that after a most careful study has been made of tissue taken from many 
portions of the breast, there is no sign of any demonstrable cancer. 

Following out this same idea as above applied to the breast, we have 
made similar studies on the axillary nodes. Their irradiation classification 
scale would be N. o ; N. i ; N. 2 ; N. 3 ; N. 4. The clinical studies of these 
cases, although they parallel the microscopic studies in many instances, are 
not as a rule a reliable criterion. The following is a table showing the 
clinical changes which took place in the breast and in the axillary nodes. 

Table I 

RADIUM ELEMENT PACK 


Complete clinical disappearance — 

Cases 

- . 15 

Breast 

Percentage 

40 

Cases 

• 6 

Nodes 

■Percentage 

33 

Only residual thickening 

II 

30 

— 

. . 

Marked reduction 

9 

23 

8 

44 


3 

7 

4 

22 


The following table gives the scale of irradiation effect according to the 


above described criteria: 

Table II 





Radiation Effect (R.E.) 

0 I 

2 

3 

4 



. . II 7 

3 

7 

1 1 



. . 28 18 

8 

18 

I 


Breast 


. . II I 




73 .6.5 

. 

6.5 

13 

Nodes 
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If it were possible to add R.E. 4 and R.E. 3 there would be 46 per cent 
of the cancels in the breast which received these profound changes. Similarly 
in the case of the nodes, if we could add N. 4 and N. 3, there would be ig.K 
per cent, which is one in five cases. 

It is perfectly obvious that we are failing to cure axillary nodes in a very 
high proportion of the cases. It is also obvious that we are curing cancer 
situated in the breast itself in better than one out of four cases by such an 
external irradiation method as this. On account of these facts, we have 
devised a new method of radiating the axilla by the placing of’ a radium 
string across it which we hope, after sufficient experimental work has been 
done, will accomplish a much greater sterilization than has heretofore been 
possible. 

Nezc Method of Radium Siring . — A rubber catheter is employed. Into 
this catheter are inserted in tandem form, six silver tubes, containing radium 
emanation each 16 Mm. long. These capsules are separated from each other 
by a cord knot so that there is a space between each of the six capsules of 
about 3 Mm. each. The filter of the capsule is equivalent to one millimeter 
of platinum. The length of the radium bearing area is about ii cm. 

Under local anesthesia a long uterine dressing forceps with a slight curve 
at the end of the blade is pushed through the axillary fascia, parallel to the 
axillary vein going behind the pectoralis major muscle and the pectoralis 
minor muscle. The point of the clamp is then brought up through the 
pectoralis major muscle and on through the integument at the edge of the 
sternoclavicular joint (Fig. i). This can easily be accomplished by holding 
the arm out at right angles to the body. Novocain is used only at the site of 
entrance through the skin of the axilla, and also at the site of emergence at 
the sternoclavicular joint. The point of the dressing forceps, while still m 
situ, then grasps the free end of the catheter, which is then pulled backwards 
through the tract by the forceps. The radium string is held accurately • in 
place by one suture. It is not necessary to make more than a i cm. skin incision 
at either end. If one proceeds carefully and slowly with the point of his 
clamp turned caudally, he will not run the risk of tearing a hole in the sub- 
clavian vein. One must also advance the point of the clamp carefully in order 
to avoid the possibility of tearing one of the smaller veins which cross the ax- 
illa emanating from the subclavian and axillary veins. We have employed this 
method of axillary irradiation in 30 cases. In no instance have we en- 
countered any difficulty with the axillary vein or its branches while placing 
the radium string (Fig. 2). We, therefore, do not hesitate to recommend this 
procedure. Naturally we started most cautiously in these studies for fear of 
obtaining a brachial neuritis on account of the proximity of the brachial 
plexus to the axillary string. In these 30 cases we frequently consulted our 
physicist. Doctor Quimby. We began by using three S.E.D. 3 Mm. from 
the source-of the radium. This amount has been gradually increased to 
seven S.E.D., and during this time, no case has shown neuritic symptoms. 

It may be possible to run this amount of irradiation up to where we are 
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Fig. 2. — Showing the relative position of the radium string in relation to the injected (skiadan) axillary and subclavian veins 
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obtaining a cylinder of sterilization which may be three to five cm. in diameter. 
If this becomes possible, without the production of neuritis, this method will 
be a distinct advance in radium therapy. 

These cases are being reported from the standpoint of experimental studies. 
It remains to be seem what will be the effect five years hence on increased 
cures over our present surgical results, namely 35 per cent, where preoperative 
irradiation is not employed. 

In the study of these cases treated by the radium pack, it was found that 
where 20,000 M.C.H. Avas employed per port, that we had no case of a per- 
sistent ulcer of the skin. HoAvever, Avhen Ave Avent up to 24,000 M.C.H. 
per port, Ave found that of the 20 cases so treated, 12 or 60 per cent had a 
persistent ulcer of the breast. Furthermore, Ave found Avhere the cases 
Avere treated by 24,000 M.C.H. per port, that our largest group of completely 
destroyed tumors occurred. This was likeAvise true in the successful destruc- 
tion of the nodes. One of the disadvantages of treating the mammary 
gland by these higher doses of radium is the complication which ulceration 
makes at the time of operation. If the breast is infected, it is very easy to 
obtain lymphedema of the arm. In most of the cases Avhere there had been 
a R.E. 3, and R.E. 4 effect, it Avas impossible to grade the cancer on the 
scale of malignancy, as destruction had proceeded too far. 

The size of the tumor appears to play a role. It seems from a study 
of the lesions that a tumor having a diameter of 2 or 3 cm. has a much better 
opportunity of complete regression than one of great bulk. In the latter 
case it frequently happens that the large part of the tumor is completely 
necrotic but the very periphery may be viable. We have taken arbitrarily 
from tAvo to four months after the completion of irradiation as the time 
chosen to do the radical amputation. This was chosen partly on account of 
the fact that most irradiation effects are accomplished during this period. 
In the cases treated by the high voltage roentgen ray, the skin, although 
markedly damaged, usually cleared up Avithin tAvo to three Aveeks after the 
completion of treatment. The radium pack produces a sloAver skin damage 
than the high voltage roentgen ray. One disadvantage of the radium element 
pack is that the ports are not of sufficient size, so that in a large Avoman Avith 
pendulous breasts, it is not an instrument which as completely covers the 
breast and its drainage areas as does the roentgen ray. We believe that one 
of the main advantages of the radium pack is its effectiveness in superficial 
tumors. The axilla is such a large space that the roentgen ray may prove 
to be a better agent for treatment. 

200 K.V. Roentgen Rays. — Forty-tAvo operable cases Avere treated by the 
200 K.V. roentgen ray machine. To some Ave gave 1,200 r. to each of six 
ports; in some cases, 1,500 r. per port Avere given, and in a fcAV, 1,800 r. 
per port. .Three hundred r. Avere delivered to each of three ports daily 
until the required amount was given. One-half Mm. of copper filter Avas used. 
This dose Avas someAvhat lighter in most instances than the doses delivered 
by the radium pack. However, even though the doses Avere lighter, there 
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were seven out of 42 cases that had complete microscopic disappearance of 
the tumor. 

The following table shows the clinical changes taking place in the breast 
and in the axillary nodes : 

Table III 

200 K.V. ROENTGEN RAYS 

Breast Nodes 



Cases Percentage 


Cases 

Percentage 

Complete clinical disappearance 

13 

34 


8 

08 

Only residual thickening 

4 

II 




Marked reduction 

8 

21 


8 


No change 

• • 13 

34 


12 

^0 . 5 

42.5 

The following table gives 

the actual scale of irradiation effect 

; 


Table IV 





200 

K.V. ROENTGEN 

RAYS 




Radiation Effect (R.E.) 

0 I 

2 

3 

4 


Cases 

18 5 

4 

8 

7 


Percentage 

43 12 

10 

20 

16.5 

Breast 

Cases 

16 6 

I 

2 

0 


Percentage 

64 24 

4 

8 


Nodes 


Conclusions 

It is shown that the radium element pack as applied in a group of 39 
cases destroyed the breast cancer in 28 per cent of the cases. In a similar 
group of 42 operable cases treated by the 200 K.V. roentgen ray machine 
the breast cancer was destroyed in 16.5 per cent. It is also shown that 
external irradiation as applied in this series did not effectively combat axillary 
disease; and this fact points to the necessity of giving additional interstitial 
irradiation. A method is above described which will unquestionably improve 
our results. A new scale of irradiation effects is described; it has been of 
assistance to us in these studies. It is our impression that eventually irradia- 
tion will be given in smaller doses, and extended over a longer period of 
time; and that end-results will be improved thereby. 

In the light of the studies here reported it is our impression that the 
five-year cures will be definitely increased by the employment of preoperative 
irradiation; and that it should be employed in all instances of cancer of the 
breast complicated by pregnancy; in cases with bulky axillary disease; and 
in those of cancer in young women. 

Note. We are indebted to Doctor Duffy for seeing that the problem was carried 
out as outlined in the Radium Pack Department. We are likewise indebted to Doctor 
Herendeen for similarly carrying out the details of the problem in those cases treated 
by roentgen rays; and to Doctor Quimby, we are deeply obligated for encouraging us 
and guiding us in the details of the physicists’ problems. 
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Dallas B. Phemister, M.D. 

CirrcAGo, III, 
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Growth and repair are properties of living matter that have a great deal 
in common, and a study of one may yield results of importance in the under- 
standing of the other. In certain lower forms of animal life and in the least 
specialized tissues of higher forms, repair may be almost identical with growth 
except in the matters of time, velocity and the nature of the stimulus bringing 
it about. Thus, repair following amputation of the leg of a salamander or 
the tail of a tadpole may proceed to the point of complete restitution of the 
missing part with its various types of tissue, and repair following injury of 
certain epithelial and connective tissues in man may approach the same order 
of perfection. Bone is one of the tissues in which repair simulates growth 
both in its physiologic and morphologic processes to a very considerable degree. 

Bone growth takes place by two types of ossification : ossification through 
cartilage and ossification through fibrous tissue or membrane. The bones of 
the vault of the skull, parts of all the facial bones and the clavicles are per- 
formed in membrane and grow by fibrous ossification. The reason for this 
is to be found in comparative anatomy and paleontology. The earliest verte- 
brates or selachii which included the sharks had a cartilaginous skeleton. The 
head had cartilaginous jaws and base of the skull, but the vault of the skull was 
composed of membrane. In the succeeding phylum which included the bony 
fishes a layer of dermal bone or exoskeleton appeared over vault of skull, jaws, 
throat and gill regions. The prevailing theory, according to Romer,^ is that 
this developed as a defense mechanism against the deadly attacks of their 
eurypterid or crab-like enemies. This dermal bone disappeared in places in 
early land animals and all that is left in man is in the vault of skull, face bones 
and clavicles, which structures have gradually sunk beneath the skin and 
articulated with the endoskeleton. They are a lasting memento of the suc- 
cessful struggles of our earliest vertebrate ancestors against enemies that 
became extinct hundreds of millions of years ago. 

"idle rest of the bones, while preformed in cartilage, grow partly by 
enchondral ossification and partly by fibrous ossification. Increase in length 
of shafts through the epiphysial lines and in size of the bony centers of the 
epiphyses is by enchondral ossification, while transverse growth of shafts 
and transformative growth of cancellous bone in the metaphyses and epiphyses 
is by fibrous ossification. As growth continues the enchondrally formed bone, 
which is increasingly farther separated from the epiphysial line, is gradually 
replaced by bone formed directly by fibrous ossification. When maturity is 

* The Arthur Dean Bevan Lecture of the Chicago Surgical Society, 1934. 

261 



DALLAS B. PHEMISTER Anmls or Surmrv 

August, 1935 

reached all that remains of the enchondrally formed bone is the major por- 
tions of the epiphyses and metaphyses. 

Each pair of long bones differs in the relative amounts of longitudinal 
growth taking place at the two ends. These amounts have been variously 
determined as by measuiements after arrest of longitudinal growth either 
experimental or accidental, after implantation of metallic markers, after the 
administration experimentally' of madder or elizarin red to discolor' the newly 
formed hone and after the formation of dense transverse metaphysial hands 
or lines of bone during periods of phosphorus therapy, or after severe illnesses, 
as scarlet fever. Digby^ prolonged the axis of the nutrient artery of adult 
bones to the center of the marrow cavity, at which point ossification presum- 
ably began and measured the distance from there to either end of the shaft. 
His amounts of growth at the two ends of the shafts were as follows : Femur, 
u.e. 5 in., he. ii in. Tibia, u.e. 7^ in., l.e. 5 in. Fibula, u.e. 714 in., 
l.e. 5 in. Humerus, u.e. 9>4 in., l.e. 2>4 in. Radius, u.e. 2 in., l.e. 6 in. Ulna, 
u.e. 1% in., l.e. sH iri- 

Measurements in 25 children from transverse lines or bands produced by 
phosphorus medication or by illnesses have been made by Dr. C. Howard 
Hatcher in the University of Chicago Clinics, which, in percentages of growth 
gave the following results: Femur, u.e. 21 per cent, l.e. 79 per cent. (Fig. i). 
Tibia, u.e. 56 per cent, l.e. 44 per cent. Fibula, lines are often indistinct 
before appreciable growth increment, but when distinct the percentages ap- 
proximate those for tibia. Humerus, u.e. 84 per cent, l.e. 16 per cent. Radius, 
u.e. 18 per cent, l.e. 82 per cent. Ulna, uncertain because of early fading of 
lines, but similar to radius. These figures approximate those obtained by 
Digby for humerus and femur but show a greater difference for radius and 
more nearly equal growth for tibia. Operative arrest of longitudinal growth 
by excision of the epiphysial cartilage line and sliding bone grafts on either 
side has been used in selected cases to retard growth in the longer limb, in 
case of shortening from disease or injury and thus equalize limb length 
(Phemister®) . This necessitates a knowledge of the amount of growth at 
each epiphysial line in order to determine the appropriate age for operation 
and the number of epiphysial lines to be fused. Experience has shown that 
estimations may be made that are of sufficient accuracy to yield satisfactory 
results. 

The age of completion of longitudinal growth for each bone varies directly 
with its size and with the relative amount of growth from either end. In 
general the shorter bones stop increasing in length first, as does that end of a 
bone from which the lesser increment occurs. The greatest difference between 
ends is seen in the humerus. At the lower end where 15 to 20 per cent of 
the increment takes place, growth stops at 13 to 15 years, whereas at the upper 
end where the other 80-85 per cent takes place, it stops at 18 to 20 years. 
The bones of females reach their full longitudinal growth on an average of two 
years earlier than males. The velocity of growth varies considerably with 
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age and with the date of establishment of puberty. There is a growth spurt 
during approximately the two years preceding puberty which, according to 
Baldwin and Todd, is somewhat less marked in the bones of the extremities 
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than in those of the rest of the body, as estimated by comparing sitting height 
with lower extremity length. Then follows a progressive retardation of 
growth until bony fusion of epiphyses and diaphyses is accomplished. 

The fundamental cause of skeletal growth as with the growth of all tissues 
lies buried in a heap of biologic reactions as yet very little understood. It is 
known that much is inherited in the germ plasm and usually can be altered 
but little. It is also known that mechanical forces, as those resulting from 
muscular action and gravity have an important influence on bone growth. In 
addition there are the specific chemical forces that are active in the endocrines 
and the nutriments as well as in various acquired disorders that influence 
skeletal growth. In a given case it is often difficult or impossible to evaluate 
the part played by one or more of these factors in control of growth. An 
example of bone growth determined by factors in the germ plasm and little 
influenced by external forces is seen in a case reported by L. Keck."* A child, 
one month old, had a congenital bifurcation of the leg, the tibia, covered by 
skin and subcutaneous tissue being in one compartment, and the fibula and 
foot with all the muscles in the other. Despite the absence of muscular action 
on the tibia its size and shape approached fairly near to the normal. While 
the tibial growth was not greatly retarded by the absence of the play of static- 
cinematic forces upon it, the fibula was definitely stimulated by them as shown 
by transverse growth hypertrophy especially in its lower half. 

Fell and Robison'* have made significant observations of inherent growth 
tendencies in the skeletal anlagen. They studied the growth of five and one- 
half to six-day-old embr3''onic chick femurs in vitro by explantation into plasma 
and embryo extract for periods varying from three to 27 days. The five and 
one-half-day-old femurs were short thick rods of cartilage with rounded 
processes representing head and trochanter proximally and condyles distally. 
There was a rapid increase in length of shaft and in diameter of the epiphyses 
with approximation of the normal shape of the femur despite the fact that 
there was no play of forces exerted by soft parts upon the explant. Ossifica- 
tion occurred along the surface of the middle i^ortion of the shaft of some of 
the oldest specimens. Thus, a markedly inherent capacity of the embryonal 
femur for both growth and differentiation was disjilayed. C. B. Huggins, 
J. Exp. Med., has quite recently observed similar continued growth of the 
vertebrae of the tail of the young rat when they are transplanted free in its 
abdominal cavity. 

In general it appears that longitudinal growth of the bones of the endo- 
skeleton through cartilage is less influenced by the removal of mechanical 
stimuli than is transverse growth through fibrous tissue. Thus, in case of 
marked loss of function of limb from infantile paral3^sis or ankylosis from 
Still’s type of chronic arthritis, the shafts may continue to increase in length 
and the epiphyses to enlarge at a rate that is onty moderately under normal, 
while at the same time the transverse growth of the shafts may be much 
retarded or even arrested. This is illustrated by a roentgenogram of the 
knee region of a 12-year-old girl witli Still s disease of several years duration 
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(Fig. 2). In this case retardation of growth was also complicated by atrophy 
of disuse in which there was concentric absorption of bone along the periosteal 
surface of shaft which actually reduced the diameters of the hones, especially 
the fibulae. The bony centers in the growing epiphyses having over their sides 
a surface covering of cartilage the cells of which do not become phagocytic 



Fic. 2. — Kctardalion of transverse Krowth and concentric 
atrophj of disuse of shafts in Still’s arthritis in 12-ycar-old 
Kirl. Epiphyses not reduced in size. Note the large epiphysis 
in contrast to the narrow shafts which were only slightly 
shorter than normal. 

during periods of disuse are not subject to concentric atrophy and conse- 
quently never decrease in diameter, 

Osborne and iMendel,** and Winters, Smith and Mendel" found that rats 
have a growth potential that ma)^ be slowed up during the period of restriction 
of certain foods or inorganic salts, but after restoration of an adequate diet 
the loss is soon made up, Flowever, the skeleton is not retarded in longitudinal 
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growth by the dietary deficiency. But one difference between rat and man is 
that the epiphysial lines remain open and longitudinal growth continues through- 
out the life of the rat, whereas they close in man between the 12th and 22nd 
years, according to the epiphysis concerned. And it is known that while pro- 
longed nutritional deficiencies as of vitamin D during the growing period of 
man usually produce only temporary retardation, they may result in an under- 
sized mature skeleton, as witnessed in the case of rachitic dwarfism. 

Endoo'ines and Bone Gvozvth . — Of the glands of internal secretion, the 
hypophysis, the gonads, the thyroid and the parathyroids are the ones that are 
known to influence skeletal growth, in some cases directly, in others indirectly. 

The secretion of the anterior lobe of the hypophysis augments bone growth. 
Overfunction in man causes gigantism and delayed closure of epiphysial lines, 
provided it begins before normal growth is complete and acromegaly provided 
it begins afterward. This view is supported by animal experimentation. 
Anterior lobe extract injected into the rat whose epiphysial lines never close, 
produces gigantism (Evans and Long^), while in adult dogs it produces 
acromegaly (Putnam'’). Also it is found that tumors destroying the anterior 
lobe of the hypophysis and beginning before closure. of the epiphysial lines 
cause delayed closure and pituitary dwarfism. Hypophysectomy in young 
animals causes dwarfism, the retardation of growth of the bones and testis 
being more marked than that of the other tissues. Feeding such animals 
anterior lobe extract causes them to grow, indicating that the growth stimu- 
lating hormone is formed there (P. E. Smith^®). It is assumed that the 
eosinophilic cell secretes the growth promoting principle because pituitary 
gigantism and acromegaly are nearly always produced by an eosinophilic 
adenoma. 

The effect of the gonads on bone growth is less well known. Castration 
and congenital or acquired hypofunction of gonads delay the time of closure 
of the epiphysial lines sometimes for a great many years which establishes the 
possibility of longitudinal growth beyond the usual span. In some cases it 
seems to continue and mild degrees of gigantism may result as in case of some 
of the “Skopzen” (members of a Russian religious sect practicing castration) 
studied by Tandler and Gross.” But in the great majority of cases there 
appears to be no further growth and height does not exceed that of the 
average adult. 

Growth retardation with delayed puberty may occur in case of prolonged 
infectious disease during childhood and adolescence. It is seen especially in 
severe tuberculosis of the spine or hip. Three such male patients have recently 
been observed in our orthopedics clinic in which at the ages of 17 to 20 the 
skeletal and testicular development was approximately that of 12 to 14 years. 
It is problematical as to how the infection delays growth, but it may be by 
depressing the hypophysis, which secondarily affects the bones and testicles. 
One patient came to autopsy at the age of 20, at which time the epiphysial 
lines were open and the testicles which were small showed no spermato- 
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genesis. Fig. 3 shows him at the age of 17 years and Fig. 4 the delayed hone 
growth at 19 years. 

Hypofunction of the thyroid gland as seen in cretins results in dwarfism 
during the normal period of bone growth and in persistence of the open 
epiphysial lines sometimes to well past middle life. Slight longitudinal growth 
may continue during adult life, but it never makes up the deficiency. Excision 



Fig. 3, — DeLiyed puberty and retarded bone growth 
in_ 17-year-old boy with long standing tuberculosis of 
spine. 

of the thyroid in young animals as rabbits not only dwarfs the skeleton but 
makes it porotic or pseudorachitic. 

Evans^“ believes that the thyroid secretion probably affects bone growth 
only indirectly by its action on the anterior lobe of the hypophysis. Thyroid 
subnormality depresses pituitary function, f.e., the thyrotropic pituitary hor- 
mone resulting in cretinic dwarfism. Smitld^ found that the growth stimula- 
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tion which resulted when rats from which 
roids had been removed were injected with 
was increased if thyroid extracts were 
also administered. 

Bone growth during hyperfunction of 
the thyroid (thyrotoxicosis) has not 
been studied in children, except for rel- 
atively short periods and almost entirely 
after the tenth year. Aub and co- 
workers^"* have observed osteoporosis 
with increased excretion of calcium and 
probably of phosphorus in adults but 
there is little evidence that permanent 
underdevelopment of the skeleton results 
from juvenile th3'rotoxicosis. The ef- 
fect of prolonged overfeeding of thyroid 
to young animals has not been accurately 
determined. According to DaCosta and 
Carlson**'’ large doses usually produce a 
diarrhea, emaciation and death in a rela- 
tively short time. But the feeding of 
small doses to rats beginnings at the 
i 8 th to the 2ist day and continuing for 
as long as loo days produced no apparent 
change in size of the animals. 

Chronic parathyroid deficiency fol- 
lowing goiter operations with removal of 
parathyroid tissue has not been reported 
in children, but in adults it has not re- 
sulted in changes in the bones. Dr. L. R. 
Dragstedt has recently found that the 
bones of a young dog subjected to thy- 
roparathyroidectomy followed by thyroid 
administration, continued to grow nor- 
mally until killed after eight months 
despite the fact that the blood calcium 
ranged steadily between five and one- 
half and six and one-half mg. and the 
phosphorus between five and six mg. 
per 100 cc. Hammet,*® however, found 
slight retardation of growth of bone in 
rats after parathyroidectomy. On the 
other hand a continued excess of para- 
thormone in the blood, whether from 
injection in animals (Bodansky,*' John- 


hypophysis, thyroid and parathy- 
anterior pituitary growth hormone 



Fig. 4 . — Roenlgenogram sliowing de- 
layed bone growth of patient in Fig. 3 “Se 
of 19 years. 
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Fig s. — Hyperparathyroidism, (o) Shows humerus at age of ii years 
and four months; (fc) at 13 years. There has been increase in length 
of shaft and in diameter of epiphyses dining the interval but reduction 
in diameter of shaft. 
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son and Wilder^®) or from parathyroid tumor results in withdrawal of 
calcium salts from the bones and hypercalcemia. In the seven reported 
cases of parathyroid tumors with hyperparathyroidism in children there 
has been little said about bone growth but osteoporosis has been a con- 
stant finding, cysts and giant cell tumors being absent. I have recently observed 
a case on the pediatrics service of the University of Chicago Clinics in which 
there was withdrawal of calcium from the bones, but despite this there was 
continuous, although atypical growth of the skeleton. A 13-year-old girl gave 
a history compatible with parathyroid tumor of about three years’ duration. 
Two and one-half years before admission this diagnosis had been made else- 
where and one and one-half years before she had been examined in this clinic. 
The blood then contained 163/^ mg. of calcium and 2.5 mg. of phosphorus, 
per 100 cc. and roentgenograms showed osteoporosis with little relative change 
in dimensions of the bones. There was evidence of a healed fracture of the 
right humerus which occurred one year before. On readmission the blood 
calcium was 16.9 mg. and phosphorus 2.4 mg. per 100 cc. Fresh roentgen- 
ograms showed marked generalized osteoporosis with actual reduction in 
diameter of the shaft of the right humerus whose neighboring shoulder joint 
was restricted in motion by calcium deposits about it (Figs. 3, 4 and 5). The 
shafts of the other long bones were approximately of the same diameter as 
in the previous roentgenograms. On the other hand, all bones had increased 
in length and the bony centers of the epiphyses were considerably increased 
in diameter. This shows that despite the presence of osteoporosis, enchondral 
bone growth went on in the epiphyses and at the ends of the shafts, yet trans- 
verse growth of shaft by fibrous ossification was practically suspended. 

The sympathetic nerves appear to play no special role in bone growth. 
Cannon and co-workers^^® observed unaltered growth after total excision of the 
sympathetic chain on either one or both sides in young cats. Bisgard^® observed 
no difference in the hind limbs of growing goats after unilateral excision of 
the lumbar ganglia and no acceleration of growth from the same procedure 
carried out on the paralyzed side of a monkey with experimental poliomyelitis. 
On the other hand Harris®^ reported increased longitudinal growth after 
lumbar sympathectomy in cases of retarded growth in one leg from poliomy- 
elitis. But muscle regeneration might play a role in such cases. 

Plasticity of Grozvwg Bone . — A substance as hard as bone is naturally 
thought of as possessing a considerable degree of stability. But physiologic 
hardness and biologic plasticity are attributes that do not run counter to each 
other. In fact, a growing bone is in a constant state of structural change 
which concerns the metaphyses most and the cortex in decreasing amounts 
away from the ends. The ends of the shafts increase in length and at a much 
slower rate in diameter by the laying down of bone in the epiphysial line. This 
is followed by a reduction in diameter of the shaft and an increase in thick- 
ness of the cortex at a decelerating rate away from the epiphysis ; also, by a 
continuous realignment of trabeculae in the cancellous bone of the ends of 
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the shaft and to a much less extent in the epiphyses. Narrowing of the 
diameter of the ends of the shaft is accomplished by absorption of bone along 
the periosteal surface by mononuclear and polynuclear cells, while new bone is 
being laid down along the medullary surface by the process of 'fibrous ossifi- 
cation. 'Within, old trabeculae are being absorbed and new ones continuously 
formed to meet the shifting lines of force. The haversian, circumferential and 
interstitial systems of lamellated bone are constantly being added to as the 
shaft increases in length and thickness. There is more or less creeping 
replacement of old living bone by new bone as form and function change with 
growth, much as in the case of replacement of dead bone by new bone to be 
discussed later. The seat of greatest osteogenic activity in transverse growth 
of shaft between the metaphyses is along the periosteal surface. This plastic 
process gradually comes to an end as maturity is reached and is finally replaced 
by the slow balanced process of tearing down and building up which is con- 
cerned with the normal metabolism of adult bone. 

Bone Repair . — Bone repair in its broadest sense includes the healing of 
either a general or a local impairment of the skeleton regardless of the 
causative agent. While the subject of general repair is one of great importance 
in the wider aspects of medicine and biology it is the narrower implications of 
local repair that are of special interest to the surgeon. Local damage of bone 
may vary much in cause and severity and the reparative response may vary 
accordingly. Thus, accidental trauma, operation, inflammation and neoplasm 
all produce their own types of lesions, and the healing reaction of each shows 
the special imprints of the causative factor. 

Bone repair is seen in its simplest form as the reaction to uncomplicated 
injury to which this discussion will be limited. As it occurs in nature this 
is nearly always a fracture. In the repair of a fracture, nature’s problem is to 
restore bony structure in such a way that normal function may be resumed. 
The trauma fractures the bone, tears or strips periosteum, produces a hema- 
toma and damages ends of fragments sufficient to kill osteocytes for a variable 
distance back from the fracture line. Function is interrupted because of pain 
and loss of mechanical support. The tissue fluids of the injured region also 
undergo biochemical changes. These alterations in structure, function and 
chemical composition are followed by a reparative reaction, the morphologic 
aspects of which are better known than the physiologic. They consist essen- 
tially in the formation of a callus which eventually becomes bone and in the 
removal of the tissues that undergo necrosis. The unossified tissues that are 
active in the normal growth of bone especially periosteum and fibrous tissue 
of the marrow canal are thrown into much greater activity in the process of 
repair. In addition to these fixed tissue cells there are wandering and infiltra- 
tive cells, the lymphocytes, monocytes and macrophages, that are sufficiently 
metaplastic to take part in the formation of the callus. The first tissue formed 
invades the blood clot and consists of cells that morphologically are indis- 
tinguishable from the fibroblasts seen in the repair of other wounds. liarvey^s 
is of the opinion that fibroplasia is the first step in the repair of all tissues 
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derived from the mesenchyme. Various factors have been held to initiate this 
reaction. A biophysical one is the disturbance in the static equilibrium of the 
cell with its environment by the trauma causing it to revert to the spherical 
form which gives the most efficient ratio of cytoplasm to surface area. This 
disturbs the ratio of cytoplasm to nucleus and sets up cell division, thus restor- 
ing the balance. 

Carrell and Baker^^ attribute growth of these primitive cells in tissue 
culture to chemical agents in the media formed by the break down of damaged 
cells by autolysis. They are the higher split products of certain proteins, 
which, when partly digested, caused marked acceleration of growth when added 
to tissue cultures. The higher split products of fibrin were especially active. 
This raises the old question of the possible stimulating action of the fibrin in 
the blood clot of the fracture on the callus (Potts-'*). Since there is necrosis 
of bone in tbe fragment ends for a variable distance back the question arises 
if growth stimulating substances are formed by autolysis of its proteins which 
help to bring about creeping replacement of tbe dead bone by new bone. Since 
tbe work of Gudernatch**'' has shown that certain amino acids as arginine and 
cystine stimulate growth when fed to tadpoles and others more complex as 
tyrosine, histidine, and diodo tyrosine, which is closely related to thyroxin, 
stimulate differentiation, the view is strengthened that products are liberated in 
the hydrolysis of i:)roteins of the dead tissue which stimulate callus formation. 

Subsequent changes in this fibrous callus vary according to whether it is 
periosteal or endosteal in location. In any case it is sufficiently embryonic to 
undergo extensive metaplasia as emphasized by Downs and McKeown.-® If 
endosteal it is gradually transformed into cancellous bone by direct or fibrous 
ossification, cartilage never appearing in the process. If periosteal it goes 
through a much more complex process of metamorphosis as it changes into 
bone. There is partially reversion to the enchondral process of bone forma- 
tion somewhat similar to that of longitudinal growth and partially fibrous 
ossification. As the callus grows its peripheral portion consists of young 
proliferating fibrous tissue usually covered by the thickened outer layer of 
jDeriosteum. Beneath this there is formed, after six to ten days, a layer of 
hyaline cartilage which increases in thickness toward the end of each frag- 
ment and forms the bulk of the peripheral intermediary callus. Along the 
surface of the cortex of fragment end new bone begins to form in four 
to six days and ossification extends peripherally, gradually converting the 
cartilaginous callus into a bony one as the fibrous callus is converted into a 
cartilaginous one., .The ossification of the cartilaginous callus in the thickest 
part of the periosteal portion and in the intermediary portion is by enchondial 
bone formation similar to that seen in the epiphysial line, but with much 
shorter columns of cartilage and with faintness or absence of the zone of 
calcification. But the ossification of some of the cartilage, particularly in its 
thinner portions away from the fracture line, is by direct change of yonng 
cartilage cells into osteocytes, as pointed out by Zondek.**^ Other portions, 
especially at the limits of the callus, ossify only by fibrous bone formation. 
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Figure 6 is of a i/^-day-old peripheral callus from a fractured ulna of a 
man. It shows both fibrous and enchondral ossification occurring in neigh- 
boring regions. 

The peripheral bony callus becomes dense in its superficial portion and 
spongy in its deeper portion and old cortex may be partly absorbed as callus 
condenses and diminishes in size. The intermediary callus is always the 
last to ossify and failure results in delayed or non-union. The initial fibrous 
callus is very plastic in its later differentiation. It gives rise not only to 
cartilaginous and bony callus but also to fatty and hemopoietic bone marrow. 
Old fibrous callus that has organized into mature fibrous tissue may, under 
appropriate stimulation, slowly ossify by calcification and gradual metaplasia 
into bony elements (Fig. 7). This is similar to the metaplasia sometimes 
seen in tendinous or ligamentous ossification. 

The breaking strength of the bone, demonstrated experimentally by 
McKeown, Lindsay, Harvey and Howes,-*^ is restored to normal in somewhat 
less than double the time of completion of ossification of the callus and before 
it is fully transformed into compact bone. 

The compact bone that dies in the ends of the fragments is gradually 
invaded by blood vessels and osteogenetic tissue from the contiguous living 
cortex and replaced by new bone by the process of creeping substitv\tion 
as shown in Fig. 8, which is of a fragment end resected because of non- 
union of the femur 137 days after fi-acture. New blood vessels and fibrous 
tissue invade the canals. The dead bone is absorbed by mononuclear and 
occasional polynuclear osteoclasts and replaced by fibrous tissue, marrow and 
vessels. After the absorption has advanced to a certain point a stimulus 
for ossification comes into play and new bone is deposited on parts of the 
walls of the dilated canals in successive layers or rings while absorption is 
continuing in other regions. Weakening of the dead supporting structure 
beyond a certain point may cause metaplasia of osteoclastic cells into osteo- 
blasts. In some regions it is a question if the new bone deposited on the 
old does not then proliferate and destroy and directly replace the old; that 
is, it is also osteoclastic. The changes are similar to those which take place 
in the transformation of the dead cortex of a bone transplant. The lime 
salts of the dead bone undergoing creeping replacement may be to some 
extent redeposited in the replacement bone. If so, it is very limited as the 
great mass of lamellae are deposited concentrically away from the old bone 
and in the field about the blood vessels. The amount of necrosis occurring 
in the ordinary case does not seem to interfere with bony healing. In fact, 
the necrotic bone has been regarded by some authors, as Lexer,”® as a 
stimulus to bone formation. Hemopoietic and fatty marrow always form 
by metaplasia at the same time that new bone is laid down. 

In case of fracture of bones bordering extensively on joints, as the neck 
of the femur, the carpal navicular and the astragalus, the blood supply to 
an entire fragment may be cut off. In that event it will undergo necrosis in 
mass. An analysis of a series of cases of intracapsular fracture of the neck 
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of the femur (Phemister^®) has shown that this occurrence greatly predis- 
poses to non-union of the fracture. Thus, in 49 cases there was death of 
the head in 32 cases with non-union in 28 of them, while in the 17 cases in 
which the head remained aliye, there was non-union in only nine. The dead 
fragment, in the event either of union or non-union, is gradually invaded 
by blood vessels and embrydnic connective tissue. A process of creeping sub- 
stitution of the dead bone by new bone is then set up, which, after several 
months or years, may terminate in complete replacement by new bone. Fig. 
9 shows a bisected necrotic" head which was excised four and one-half years 
after fracture because of non-union. Its white central portion consists of 



Fig. 8.— Necrotic cortex (.r) of end of fragment of a 137-day-old ununited fracture. Absorption 
by mononuclear and polynuclear osteoclasts (a) has gone on and new bone (&) has been deposited 
in parts of the dilated canals. 


dead bone and marrow, but its grayish periphery consists of living bone which 
has gradually replaced dead hone. Fig. lo is a microscopic section at the 
junction of the dead and living portions showing the fibrous zone of trans- 
formation. However, if the fracture unites and the dead bone is subjected 
to much weight bearing during this period it may collapse at the point of 
greatest pressure, which occurrence .not only interferes with the process of 
creeping replacement, but also greatly deforms the articular surface. 

When bone is transplanted or when a splinter is completely detached, in 
case of fracture, practically all of its osteocytes die. But, if it- is placed in 
line of bony support, its surviving unossified fibrous elements in its cancelli 
and canals and along the surfaces usually produce new bone which helps to 
unite it to the adjacent bone and to replace the dead bone. 
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The debated question as to the role of the periosteum in fracture healing 
is one that should not go without mention, much as one might wish to avoid 
it. There can be little doubt from both clinical and experimental evidence 
that the less the periosteum is disturbed the more quickly and surely the frac- 
ture heals. It has been my experience that open reduction and stripping of 
periosteum with or without fixation of fragments by means of any material 
except an autogenous bone graft is followed by delayed or non-union oftener 
than when a corresponding degree of reduction and external fixation are 
obtained by the closed method. Experimentally excision of periosteum from 
the fragment ends delays callus formation and ossification (Haldeman^^). 
These facts indicate that the connective tissue outside of bone and perios- 
teum does not function as efficiently as the periosteum in the process of 
healing of a fracture. 

The same is true in the healing of experimental bone defects (Phem- 
ister^^). Subperiosteal resection of bone in young animals is followed as a 
rule by moderate to complete restoration of the missing segment, especially 
when there is a splint bone present to maintain position and fixation. Sub- 
periosteal resection in adult animals is followed by some regeneration, but 
it is usually very incomplete. On the other hand, resection of an entire 
segment of a bone with its periosteum at any age results in failure of regen- 
eration. These same conditions apply roughly in man when resections are 
performed because of the presence of disease, although severe infection, as 
osteomyelitis in the field of subperiosteal resection by killing osteogenetic 
cells may restrict the amount of regeneration. In the sloping removal of 
large areas of the shaft in the treatment of chronic osteomyelitis — the so-called 
saucerization operation — the stripped off periosteum sometimes forms a layer 
of new bone in children and young adults that soon fills out most of the de- 
fect, thereby defeating the purpose of the operation which was to have it 
filled by the soft parts. Painting the inner surface of periosteum with a 
caustic chemical, as formalin or Zenker’s fluid, reduces or destroys its osteo- 
genic power, as shown by Van Allen, following rib resection in thora- 
coplasty. 

In segments of the extremity that possess two bones, retardation or fail- 
ure of regeneration of one that is damaged will set up a compensatory trans- 
verse enlargement of its healthy associate. The process is one of very rapid 
growth initiated to restore function and it continues until a balance is es- 
tablished between capacity of muscles to act and bones to support. 

In reverse manner, bone placed out of line as a result of healing of a 
fracture in malposition, so that its function is diminished or completely 
suspended undergoes retrogressive changes. Thus, a long projection of a 
fracture into soft parts may be completely absorbed in the course of time. 
Detached bone displaced into the soft parts at first usually proliferates along 
its periosteal and endosteal surfaces and a fracture through such a displaced 
piece may heal. But aftei this initial repair the bone undergoes attrition 
and slowly decreases in size, sometimes to the point of total disappearance. 
Thus (Phemister® ) a large fragment of cortex of fractured tibia was dis- 
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placed posteriorly in the soft parts. The fracture healed and function was 
restoi'ed to normal but a roentgenogram taken six years later revealed al- 
most complete disappearance of the fragment in the soft parts. 

Venous stasis produced hy ligation of the femoral vein slightly hastens 
the healing of fractures and regeneration of excised short segments of the 
fibula, as shown by Pearse and Morton.^^ Sympathectomy has practically 
no eflfect on the healing of a fracture, either when carried out at the time 
of fracturing, or, as McMaster and Roome^® showed, when the bone is frac- 
tured as late as eight months after the sympathectomy. Administration of 
ductless gland hormones has not been definitely shown to have any effect 
on the healing of fractures, whether the healing is normal or delayed, except 
parathormone, which delays healing. Fractures in neglected hyperpara- 
thyroidism or von Recklinghausen's disease are predisposed to non-union. 
On the other hand, parathyroidectomy (resulting in hypocalcemia) has been 
shown also to delay bone repair by Erdheim,®''^ Ross^® and Speed, Rider.^® 
But it has not been shown, either by animal experiment or clinical observa- 
tion, that deficiency of the other endocrine secretions influences fracture heal- 
ing. Calcium or phosphorus administration has not been definitely shown to 
hasten the healing of fractures. However, Brunschwig"*® has administered 
calcium gluconate to six patients with multiple osteoclastic carcinoma metas- 
tases and in two instances marked bone formation in the carcinomatous re- 
gions has occurred similar to that sometimes seen following roentgen ray treat- 
ment. On the other hand, diets deficient in calcium only have been shown by 
Downs and McKeown,'^^ and McKeown, Harvey and LumsdeiP- to retard 
fracture healing to a very slight extent. Kernwein, in our laboratory, has 
studied fracture healing in fasting rabbits receiving only physiologic salt 
solution. A fibrous callus formed in normal time but there was slight retarda- 
tion of conversion into bony callus in animals living 25 to 34 days, at which 
time the controls showed high grade to complete ossification. 

Vitamin D has been found by several observers, as Fisher and Key,'*^ 
not to hasten the healing of fractures in normal persons on normal diets, and 
not to prevent atrophy of disuse accompanying a fracture. And it is well 
known that fractures in rachitic and osteomalacic patients usually heal in 
about normal time. There is some disposition to delayed and non-union in 
cases of osteogenesis imperfecta, but, in general, local bone repair shows 
a high degree of independence of general body reactions. 

Nature of Ossification . — We now come to a discussion of the nature of 
the process of ossification which is the same in both growth and repair. In 
the formation of bone there are three essential elements to take into consid- 
eration : the cells, the organic matrix, and the lime salts. The oldest and 
most widely accepted theory of ossification since the establishment of micro 
scopic anatomy is that it comes about somehow as a result of the activity of 
cells. Certain cellular components of the bone or of membrane which pre 
cedes it, as a result of qualities, either inherent or acquired, through the 
circumstances of their ’environment, lay down a matrix of collagen fibers 
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and cement which are chemically and morphologically similar to those of 
white fibrous connective tissue. Very soon they play a part in the deposition 
of lime salts in the matrix. Some of these cells become incorporated in 
the lime salts and mature into osteocytes. Others persist as such along the 
surface of the bone as do the cells in fish bone, none of which are incorpo- 
rated in the matrix. Still other cells metamorphose into the components of 
bone marrow. In some instances as in the ossification of tendon or of the 
insertions of muscle or fascia to skeleton, there is a conversion into bone of 
mature fibrous connective tissue. And some observers, as Macewen^^ and 
Weidenreich,^® maintain that in enchondral ossification the liberated cartilage 
cells take part in bone formation. Thus, the cell theory of ossification implies 
a high degree of specific activity which is either inherent in the cell or trans- 
mitted to it by an altered environment. 

In contrast to this is the humoral theory of ossification recently pro- 
pounded by Leriche and Policard"*® and sponsored by others, as Murray 
According to it no specific activity is necessary on the part of the cell. All 
connective tissues having a matrix of collagen fibers and cement serve the 
purpose equally well. No such claim has been made for elastic tissue or 
reticulum. The changes that bring about ossification are initiated in the 
tissue fluids of the matrix by extra cellular substances. They consist essen- 
tially in the creation of a local acidity and the establishment of an available 
local source of calcium salts. This combination results in supersaturation of 
the tissue fluid and precipitation of calcium salts in the matrix with the crea- 
tion of bone. There is no discussion of the difference between calcification 
and ossification and of how the complex morphologic changes in ossification 
are brought about. In local bone repair, as the healing of fractures, the 
increased local acidity which, according to Stirling,^® lasts about one week, is 
created by local tissue necrosis, the hematoma, and local circulatory stasis. 
The local source of available calcium is created by the local death of bone and 
the adsorption of calcium by the fibrin of the hematoma. 

Against this humoral theory is the fact that some connective tissue cells 
possess greater osteogenic properties than others. The existence of a special- 
ized osteoblast is proved by the occurrence of ossification of the metastases 
of osteogenic sarcomas in the soft parts, as the lungs, lymph nodes, and 
skin (Brunschwig^*’). Fig. ii is a roentgenogram and Fig. 12 a micro- 
scopic section of an ossifying metastasis in the skin of the face from an 
ossifying sarcoma of the upper end of the humerus. Extensively ossified 
metastases were also found in the lungs at autopsy (Bone Sarcoma Registry 
No. 335). The metastatic tumor cell possesses the osteogenetic property. 
No local tissue action could possibly account for this. In my opinion most 
of the ordinary growth and repair of bone is accomplished by cells within 
and immediately on the surface of bone that have more ossifying tendency 
than the connective tissue cells outside of bone. However, under circum- 
stances of altered environment connective tissue cells that normally do not 
ossify may change in character, and become osteoblastic. And there is a dif- 
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ference in ability of different connective tissues to form bone in the same 
altered environment. Thus, Huggins^o 

to ossify if it is placed in contact with proliferating urinary tract epithelium, 
whether the fascia is transplanted to the bladder, or the epithelium is trans- 
planted to fascia or both fascia and epithelium are transplanted together into 
the spleen. On the other hand, Huggins showed that certain other connec- 
tive tissues, as that within the spleen, which is largely reticulum or that of 
bladder wall which is largely white fibrous, do not ossify when in contact 
with proliferating bladder epitheliitm. Also a free transplant of fascia will 
not ossify when mixed with lime salts and placed into a fresh defect in bone, 
as shown by Key and by Stewart.®^ This latter finding is strong evidence 
against the theory that any connective tissue will ossify if simply in a field 
with a low pH and an adequate local supply of calcium. Haldeman and 
Moore®^ showed that a local excess of solid calcium salts implanted at a frac- 
ture site made practically no difference in fracture healing. 

As to the low pH in the fracture field resulting from tissue damage it 
is admittedly present only while the fibrous callus is forming, i. e., during 
the first week, so that another explanation would have to be found for hold- 
ing the calcium locally during the important period of ossification which 
occurs later. And as to the damaged local bone being the source of the 
calcium that is deposited in the periosteal and endosteal callus, the idea ap- 
pears far fetched, if one studies fracture healing microscopically or even in 
roentgenograms, because the amount of dead bone at the fragment ends is 
relatively small and the signs of absorption of it appear too slight to ac- 
count for all of the calcium deposited in the callus. 

However, in the process of creeping replacement of dead bone or a sim- 
ilar calcareous deposit by living bone, whether in a transplant, boiled bone, 
or calcified necrotic tissue, it is possible that the local supply of calcium is 
the source of that which is deposited in the new bone. Bone growth has 
not been explained by anyone by such changes as Leriche and Policard hold 
responsible for bone repair. 

According to Cameron and Moorehouse^^ blood plasma and the tissue 
fluids each hold about the same amount of calcium which is present in both 
crystalloidal and colloidal solution, part of the calcium being ionized and 
part un-ionized. An important recent discovery is that calcium carbonate 
and tricalcium phosphate do not exist in bone as separate deposits, as was 
long supposed, but in chemical combination as a double salt (CaCOs) 
X Ca 3 (P 04)2 in which X is usually 2 . This substance as found in nature 
is known as dahlite. The discovery was made by roentgenographic spectral 
studies of bone by Dejong, Taylor and S heard and Roseberry, Hastings 
and Morse.s^ There are no lines present in roentgenographic spectograms 
of bone which correspond to crystalline calcium carbonate and tncalcium 
phosphate has never been prepared in crystal form, according to Taylor and 
Sheard.^^ 

Hastings'^® has formulated the arrangements favorable for bone fonna- 
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tion as follows : ( i ) Optimum physical conditions for the surface precipita- 
tion of calcium salts on surfaces which are provided by newly formed fibrils 
and cement, and (2) optimum chemical conditions which are provided by 
the existence of calcium ions, phosphate ions and carbonate ions in the tissue 
fluid. In order to have precipitation of the double salt CaCOs.a Ca3(P04)2 
it is necessary that its solubility product constant be exceeded. This might be 
accomplished by an increase in the calcium, PO4 or CO3 ions. Then, by the 
law of mass action governing difficultly soluble salts, the calcium carbonate 
and the calcium phosphate will be precipitated together. 

A difficult question is which of these ions is increased to such a point 
and how is the increase brought about? The theory of Robison^^ is that the 
phosphate ions are increased due to the splitting action of an enzyme, phos- 
phatase, upon the esters of hexose phosphoric acid. Such esters are present 
in the blood and tissue fluids. Phosphatase has been demonstrated in the 
blood and in the fields of predilection for ossification, as epiphysial cartilage, 
periosteum and membrane which preforms bone. Taylor^® thinks that osteo- 
blasts of hone or connective tissue cells under continuous strain form phos- 
phatase whereby hone is laid down around them. But phosphatase is also 
present in equal abundance in other tissues, which do not ossify or calcify, as, 
for example, the kidney. This militates against it as the cause of ossifica- 
tion. That phosphatase may he present in tissues for purposes other than 
to promote the precipitation of calcium salts has been suggested, but not yet 
established. Taylor thinks that in the kidney it is active in phosphate excre- 
tion. On the other hand, while less probably so, a local increase in number 
of carbonate ions could be responsible for the dahlite precipitation in bone 
and an enzyme (carbonase) might be the agent which brings it about. 
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THE TREATMENT OF TUBERCULOSIS OF THE SPINE IN 

YOUNG CHILDREN 

Edward L. Compere, M.D., and Jerome T. Jerome, M.D. 

Chicago, III. 

FROM THE DIVISION OF ORTHOPAEDIC SUnOERY, UNIVERSITY OF CHICAGO 

The surgical treatoent of tuberculosis of the bones and joints was a 
natuial step in evolution with the development of aseptic operative technic. 
The results of the early attempts to accomplish permanent cure of bone and 
joint tuberculosis by complete or partial excision were discouraging. These 
early operators were working under the false impression that they could erad- 
icate the disease by such surgery and were not primarily interested in an 
improved method of splinting the joint involved. Such surgery was not suc- 
cessful and gave way to treatment by immobilization in plaster jackets and 
braces. Observations of large series of cases over long periods of time brought 
out two important facts. First, tuberculous joints without surgical interference 
show little tendency to heal (actually may persist, though relatively quiescent, 
for as long as 50 years) and, second, when nature effects a cure the joint is 
usually firmly ankylosed. 

The modern approach to the treatment of bone and joint tuberculosis 
includes first of all a recognition of the need for rest of the body as a whole 
and in particular of the joint or joints diseased. No apparatus which has 
been used, and this includes the most accurately applied plaster jacket or brace, 
can give immobilization which is comparable to satisfactory fusion of tuber- 
culous joints (Fig. i). 

The leading proponents of the treatment of tuberculosis of the spine by 
means of adequate immobilization through an arthrodesing operation have 
been Drs. Fred Albee and Russell A. Hibbs. Both of these surgeons have had 
an experience with this procedure over a period of more than 20 years. The 
patients have been accurately studied and follow up procedures have been 
carried out. In 1930 Albee^ included in his review the report of 181 cases of 
children who were under ten years of age when operated upon. No detailed 
analysis of this particular group was made, but in the entire series of 865 cases 
operated upon, the result in 90 per cent was classified as excellent or good. 
Hibbs^’ reported the results of spine fusion by his method in 210 cases. Of 
this group 98 were ten years of age or under at the time of operation. The 
percentage of patients cured or markedly improved was approximately the 
same as that reported by Albee. 

Although the excellent results reported by Hibbs and Albee did appear 
to justify the general adoption of this procedure, there have been many objec- 
tors to operations upon children under 12 years of age. This study of the 
treatment of tuberculosis of the spine in young children was undertaken 
because of dissatisfaction throughout this country and in Europe with the 
results obtained by attempts at fusion of the immature spine. 
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111 1927, Kidiier" reported a series of 14 cases of children under 12 years 
of age, seven of whom were operated upon and seven treated exactly the same 
but without operative interference. He concluded that cases in which fusion 
was done required practically as long and careful after treatment as those with- 
out operation. His treatment covered a period of three to four years and con- 
sisted of Bradford frame and plaster jacket. Some of his cases were kept 
recumbent one and one-half years after operation. 



Fig. I. — The lesuU of “conser\ative treatment” for a period of 14 years. The spine has healed but, 
although the patient was treated in a sanatorium by means of plaster jackets and shells, this extreme 
angulation of the spine developed. 


Allison-' ^ attempted to arthrodese the spines of a group of young chil- 
dren several years ago but soon abandoned the procedure. Other operators 
using a technic copied after Hibbs or Albee have not been able to duplicate 
their results. 

John L. Porter® operated upon a series of ten spines using the Albee 
technic of a thick bone graft placed in a gutter made in the spinous processes. 
After six years he was unable to note more improvement than in a group of 
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unoperated spines. He admitted that his failure migl.t be due to faultv 
technic. ^ 

KIeinberg,s after five years in charge of loo cases of joint tuberculosis in 
children, felt that a fusion should be done only if repeated flareups occur after 
three or four years of conservative treatment. In 1920 the Commission of the 
American Orthopaedic Association reviewed the subject and arrived at much' 
the same conclusion. 


FEASIBILITY OF SPINE FUSION BEFORE PUBERTY 

One objection to attempts to fuse, and explanation of failure to produce 
a satisfactoiy fusion in young children, has been a prevailing opinion that 
there was not enough bone in the spinous processes and laminae to obtain 
an adequate arthrodesis of the spine. 

In 1931 we were faced with the problem of finding suitable sanatorium 
facilities for an increasing number of young children with tuberculosis of the 
spine. It was obvious that these children would require from three to ten 
years of hospitalization. If they reached an age approaching puberty without 
satisfactory evidences of healing, an operation for fusion of the spine would 
be performed. Doctor Allison had been convinced by his own short series of 
failures that an operation for splinting the spine in young children was not 
justifiable. He believed that the failures were due to inadequate ossification 
in the spinous processes and the laminae of these children. 

Embryologic studies were undertaken by Jerome and Compere to deter- 
mine the age at which ossification of the vertebrae and their various appendages 
was complete. A study of microscopic sections of the spines of fetuses con- 
firmed the statement of embryologists that ossification begins in the vertebral 
bodies at eight to 16 weeks. At the time of birth, the vertebrae consist of three 
pieces, the body and two halves of the vertebral arch, each of which has its 
own well developed ossification center. During the first year the halves of 
the arch (the laminae) unite behind, union taking place in the lumbar region 
and extending up through the thoracic and cervical region. About the third 
year the bodies of the upper cervical vertebrae are joined to the arch on either 
side. At birth the vertebral bodies near the intervertebral disks as well as the 
tips of the transverse and spinous processes are covered by a layer of cartilage. 
In this cartilage, epiphysial centers of ossification appear at the sixteenth or 
seventeenth year. Fusion is complete about the twentieth year. The line of 
suture is visible in the bodies for a year longer. 

As a result of these studies, Allison became convinced that previous fail- 
ures of operative procedures, both in his own hands, and that of others, had 
been due to faulty operative technic. As a result he encouraged us to begin 
operative fusion in all cases of tuberculosis of the spine regardless of the age 
of the patient. We are able to report a short series of cases which we have 
studied carefully, both before and after operation, during the three years since 
the new orthopedic center at the University of Chicago was opened. 

The operative technic which we elected to use consisted of exposure 0 
the spine, excision of part of the articular cartilage from the articular facets, 
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chiseling and turning curls and splinters of bone from the spinous process of 
the laminae laterally across the facets and from one lamina to another. A 
thick osteoperiosteal graft obtained from a tibia or a full thickness tibial graft 
with some additional osteoperiosteal strips was placed on the denuded laminae 
on both sides of the spinous processes. The spinous processes were then 
fractured and placed shingle fashion on top as an additional layer of bone 
(Fig. 2). In two of the patients operated upon, rib grafts were used instead of 
bone from the tibia. 



Steps I'tn Preparation 
of Bony Bed in 
Spine f^or Graft 

1. Subperiosteal 
exposure of spimS 
and laminae 

I -, , E.Fra^mentS 

ilmi frotu spinous 
processes and 
laminae to expose 
bleeding bone 


3. Lateral frag- 
^\!|ments displaced 
outward 

^4. Stump of 
spinous process 
left after mid- 
dle fragment 
is displaced 
downward 


Fig. 2 . — Diagram of operation for arthrodesis of the spine in young children. 


Review of Cases 

During the past three years we have operated upon the spines of 56 
patients sutfering from tuberculosis of the vertebral bodies. Twenty-eight of 
these patients were children 12 years of age or under. 

In Table I we have listed 18 cases, ages one and one-half to nine years. 
There were eleven girls and seven boys. The duration of disease before oper- 
ation was from six months to five and one-half years. ISIiiie of the patients 
had been treated by plaster jackets, plaster shells and the usual supportive 
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measures, including fresh air, and in most instances sanatorium care for more 
than two years. Eight of the patients had been treated for more than five 
years. All of the cases still had active disease processes. The patients were 
malnourished and in two of them there was a well advanced amyloid disease 



Fig. 3 — C. A, aged ii. The kyphosis was corrected by a turnbuckle plaster cast and the spine 
was then arthrodesed to immobilize and maintain the correction. Patient is now clinically cured three 
years after operation. 


with draining sinuses which had developed during the period of so called con- 
servative treatment. Onset of the disease in all except one case was at the age 
of five years or under. The two patients who had an extensive amyloid disease 
survived the operation and for a time showed improvement. One of them 
gained 8.0 Kg. in 24 months and the other 2 Kg. in 12 months. This improve- 
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Table I 

Tuberculosis of Spine — Ages One and One-half to Nine Years 
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ment was not lasting and both patients died of amyloid nephrosis. The third 
death in this group, which also followed a period of improvement with a gain 
in weight of 6 Kg. in i8 months, resulted from tuberculous meningitis four 
months after a second operation made necessary by a fracture of the earlier 
fusion. Bach of the other 15 patients in this group showed progressive 
improvement. All of these are clinically healed at the present time. Deformi- 
ties which were present have not been corrected but, with two possible excep- 
tions, there has been no increase in kyphosis of the spine following operation. 
Those patients who were operated on before deformity occurred have not 
developed any angulation of the spine. All in this group have shown a satis- 
factory gain in weight. 

Table 11 details the analysis of ten cases of tuberculosis of the spine in 
patients aged nine to 12 years, inclusive. All of these patients have shown 
improvement and the deformities which were present at the time of operation 
have not increased. In two instances we were able, by hyperextension, to 
partially correct the deformity and in one (C. A.) a rather marked deformity 
of Di 2 to L2 was corrected so that the patient has a normal spine curve 
both from the standpoint of gross appearance (Fig. 3) and in the roent- 
genogram. These patients have gained from six to 27 Kg. since operation. 
With one exception, the)'- had been*treated from five and one-half to ten 
years before operation by the so called conservative method of plaster jackets, 
plaster beds or Bradford frames, rest and the usual supportive measures. In 
spite of this treatment, the disease was still active, deformities in varying 
degrees had occurred, sinuses had developed and the patients themselves were 
undernourished or emaciated. The most striking change noted is that of a boy 
(L. D.) who, after ten years of conservative treatment, still had a persist- 
ently discharging sinus, deformity, and, at the age of ii years, weighed only 
28 Kg. The sinus, which healed within 30 days after the spine was fused, has 
remained closed. Clinically he is entirely well three and one-half years after 
operation and able to take part in various types of athletics. Again in this 
group we note that the number of girls is greater than that of the boys in a 
ratio of seven to three. The onset of disease in eight of the ten cases was 


before the age of five years. 

There have been five deaths of patients suffering from tuberculosis of the 
spine (Table III). Two of these patients were not operated upon. One of 
these (E. H.), aged six years, died of tuberculous meningitis while being 
treated in plaster shells and the usual supportive measures in preparation for 
operation. The second (B. C.), died of generalized and piilmonaiy tuber- 
culosis. One patient, aged three years, with pulmonary tuberculosis and 
tuberculosis of the spine, died of tuberculous meningitis four months after 
operation. Two patients who were seriously ill with amyloid disease and 
marked renal insufficiency at the time of operation survived for 13 months 


and two and one-half years, respectively, and during the first year or more 
after operation showed definite signs of improvement from the standpoint of 
their general nutrition and health.^ We believe that these two patients lives 
could have been saved by an arthrodesis of the spine before renal damage had 
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become so advanced. At autopsy we found that the spines in both instances 
were well fused and the tuberculosis of the vertebrae was quiescent (Fig. 4). 
These two patients had been treated by so called conservative measures and 
while under treatment they developed persistent draining sinuses. The con- 
comitant amyloid nephrosis had hopelessly damaged the kidneys leading to 
death from renal insufficiency. 



Fig. 4. — M. R., age six years. The clinical improvement continued 
for two years but, two and one-half years after operation, the patient died 
of amyloid nephiosis. Necropsy examination showed that the tuberculosis 
of the spine had been arrested. 

Table III 
Cause of Death 

Cases 12 Years and Under When Operated Upon 


Case Cause of death Age Time after operation 


J. S Tuberculous meningitis 3 yrs. 4 months 

E, H Tuberculous meningitis 6 yrs. No operation 

B. C Generalized tuberculosis 12 yrs. No operation 

M. R Amyloid disease with nephrosis 9 yrs. years 

and secondary infection 

W. P Ara3doid disease with nephrosis 9 yrs. 13 months 


In reviewing the series, we find that there were three deaths of patients 
who were operated upon, two from amyloid nephrosis and one from tuber- 
culous meningitis. Fourteen patients are living and well, apparently entirely 
healed, ii patients are definitely improved and have either been discharged 
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from our convalescent hospital (Fig. 5) or are ready now for discharge 
(Table IV). 


Table IV 

Number of deaths * (ages 2 to 12) ^ 

N umber clinically healed j ^ 

Number improved .' j j 

Total 20 ' 

*Two of these patients were not operated upon. 

SUMMARY 

A critical attitude with regard to the advisability of arthrodesing opera- 
tions in the spines of young children with tuberculosis of the vertebral bodies 
has been maintained throughout this study. We do not feel that we have had 
a large enough series or that we have followed these patients for a long enough 
period of time to be able to state positively that such operations in young 
children will lead to a cure in any fixed percentage of cases. We are con- 
vinced, however, that it is possible to adequately splint the spine in children 
at any age, even at the time of birth, if the operation is performed carefully; 
if enough bone is used, preferably full thickness grafts taken from the tibia; 
and if these grafts are long enough to reach at least two normal healthy 
vertebrae above and two healthy vertebrae below the diseased vertebral bodies. 
We are further convinced, from a study of the spines removed at necropsy 
where death has followed some intercurrent disease or complication, that this 
splinting is adequate to prevent motion in the joints between the diseased 
vertebrae and to protect the disease softened vertebral bodies from the trauma 
of weight bearing. We have also emphasized the importance of adequate 
supportive measures before and after operation, such as long periods of rest, 
preferably in plaster shells; high caloric and high vitamin diets; heliotherapy; 
and fresh air to improve the health of the body as a Avhole. 
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A MODIFICATION OF THE OPERATION FOR SPINAL FUSION 

Adam Gruca, M.D. 

Lw6w, Poland 

rnOM THE DBl'AnTMKNT 01’ OUTHOPAEDIC SWUGEIir, 1Av6w, POLAND 

Referring to the operative measures for fixation of the spine, two prob- 
lems arise which require consideration : ( i ) The role of the graft and of the 
operation itself. (2) The operative technic and postoperative treatment. 

As to the first problem, the opinions of the authors can be divided into 
two groups. The first, Albee, Tuffier, Ombredanne, Le Fort, Basset, Haeber- 
lin, Dubois, Dardel, Lauvers, Sebrechts, Schramm, H., Hanson, Mallei, 
Spisic, Calandra, Courcy, Wheeler, eic., are of the opinion that the bone graft 
undoubtedly exerts a favorable biologic influence, to the rapidity and com- 
pleteness of the healing of the specific lesions. The bone transplant is sup- 
posed to possess a greater ability of bone production (Albee) than the laminae 
and to cause a local change in the calcium metabolism and protracted 
hyperemia. Tavernier suggests some supplementary principle, not closely 
defined. Leriche, Allenbach, Dieulafe, Juvara and Cocacescu consider that the 
biologic influence of the graft is probable. 

The second, the larger group of authors, Massard, Chevalier, Moutier, 
Calve, Galland, Constaiitini, Bressot, Leclerc, Willmoth, Brandes, Eisner, 
Deutschlander, Cortes, Llado, Pujoi, Georgesen, Jocobovici, Bristow, Biesalski, 
Henderson, Delitala, Scherb, Delchef, Minar, Jovcic, Sorrel, Richard, etc., 
consider the role of the graft to be an exclusively mechanical one. The basis 
for this standpoint is the lack of evidence for the existence of such a biologic 
influence, the impossibility of comparing and conjecturing the course the case 
would undergo without a surgical treatment, finally a series of anatomico- 
pathologic examinations of specimens taken from a few months up to a few 
years after operation, which revealed the existence of unhealed specific 
lesions in the bodies of the vertebrae, despite the perfect fusion of the trans- 
planted bone. 

The study of cases of peri- and paraarticular arthrodesis in cases of tuber- 
culosis of the hip joint leads to the conclusion that the existence of a biologic 
influence which enhances the rapidity and completeness of healing is undoubt- 
able. This influence is the more remarkable, the closer to the lesion the graft 
is inserted. Clinically this influence manifests itself by an increased reproduc- 
tion of bone tissue in the foci, their reduction in size, the rapid union of the 
bony ends and the rapid recalcification of the entire region. A more profound 
consideration of these phenomena would require detailed studies. ‘ In general 
the process resembles the phenomena observed in the healing of fractures — 
active hyperemia lasting weeks and even months, transposition in the contents 
of calcium salts in the particular parts of the operated region, from the graft 
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to the diseased tissues, in fractures to the callus — ^the undoubtable increase in 
the ability of bone formation in the region of the graft. 

All these phenomena take place in that space of time, in which the graft, 
not being entirely fused, plays no mechanical role. Taking the above-men- 
tioned observations under consideration in connection with the measures of 
fusion of the spine in order to enhance the mentioned biologic influence, the 
graft should be placed as close as possible to the tuberculous lesions, at least 
in the sphere of the laminae of the spine. 

Referring to the conception of the second group of authors, the mechanical 
role of the graft does not begin until the graft is definitely fused. According 
to the investigations of Hoessly, Mayer and observations of many others, 
the definite fusion of the graft does not take place sooner than eight to ten 



spine. (After Sorrel.) 


months after operation. Four months after operation the graft is the weakest 
and most liable to break. Therefore the weight bearing of the graR should 
not take place sooner than five to six months after operation. This stand 
point is undoubtedly sound, if -the graft is to perform its mechanical role. 

Certain differences must arise in connection with the different methods^ o 
operating. Here we come to the second problem : In most methods, advising 
autoplastic grafts, the relation between the graft and its bed is for a long time 
quite loose. The graft is in contact with its base only in some of its parts 
(Fig. I ; I, 3, 4), or with one surface only (Fig. r ; 2, 5, 6). Therefore t le 
revitalization of the graft proceeds slowly. Entirely different conditions exis 
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in the osteoplastic methods such as that of Hibbs and its modifications. Fix- 
ation is already strong, when the production of callus takes place, that is six 
to ten weeks after operation. In these methods, however the biologic influence 
is insignificant and of short duration as compared with the effect of a free 
autoplastic graft. 

These considerations lead to the conclusion that the classic methods of 
both Albee and Hibbs should be combined and thus transfer the mechanical 
point of weight from the autoplastic graft to the callus produced in place. 
In this way the spine is immobilized within six to twelve weeks after operation. 



Fig. 3.— (Case I.) Anteroposterior view 16 Fig. 4.— (Case I.) Lateral view i6 months after 
months after operation. Showing implanted operation. Showing fusion of both vertebrae, 
graft and apparent lack of vertebral pathology 
and smooth strong calcification. 

During the subsequent months the firmness of this immobilization will increase, 
as the fusion of the graft becomes more solid. This has a practical meaning, 
for the patient may be allowed to walk about and even to perform light work 
two to three months after operation. The immobilization will be more secure, 
if besides the fusion of the processes as in Albee’s method, or the fusion of 
the processes and laminae, we also obtain the fusion of the joints of the cor- 
responding vertebrae as in Hibbs’ method. 

As a result of the above considerations the following operative technic 
for fixation of the spine has been developed. We operate only upon patients 
showing a fairly good general condition, prepared by lying a few months in a 
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plaster of Paris bed and by general treatment. The operation is usually per- 
formed under local anesthesia with i per cent novocaine. 

( 1 ) A semilunar skin incision is made of sufficient length to expose the 
processes of the diseased vertebrae and one above and below the diseased one. 
In the dorsal spine two vertebrae above and below. The skin flap is dissected 
up one cm. beyond the midline. 

(2) Incision of fascia, supraspinous, interspinous ligaments and incision 
of the tips of the exposed spinous processes in the midline, splitting of the 
processes in halves (Albee's method) by means of a knife chisel, without the 
use of a hammer to a depth two-thirds to one inch, depending upon the oper- 


ated region, but it must always reach the base of the processes (Fig. 2; i). 



( 3 ) After all the spinous processes 
have been thus divided, they are set 
over to both sides together with the 
surrounding tissues; a chisel is next 
inserted at an inclination of 45° and 
the posterior surfaces of the laminae 



Fig 5 — (C.Tse II) Before ojieratiou Showing 
extent of large abscess in dorsal legion 


Tig 6 — (Case II ) Before operation Show 
mg' destiuctjon of facing surfaces of ninth and 
tenth dorsal \ertebrae in bone tissue 


are chiselled off as far as the base of the transverse processes in the dorsal spine 
region, in the lumbar spine as far as the mammillary processes. In the course 
of the chiseling the whole flap containing one-half the spinal processes and 
the laminae together with the muscles is retracted laterally and the base care- 
fully trimmed, taking care to produce an abundance of bone chips which 
remain in situ and in the recesses of the wound (Fig. 2; 2). We repeat 
the same procedure on the other side (Fig. 2; 3). 

(4) Into this prepared bed two tibial grafts without periosteum, 1)4 cm. 
wide by 2, 3 or 4 Mm. thick are implanted (Fig. 2; 5). The eventual break- 
ing or splitting of the graft during its procurement is without significance.^ 

(5) The retracted bone and muscles are replaced in their former position 
covering the grafts and are sutured between the spinous processes (Fig. 2,6). 
Next follows the suture of the fascia and skin. 
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Posiopcraiivc Trcahncul . — Six to ten weeks, dejiencling upon the region 
ojierated, in a ])laster of Paris bed, then four weeks in a plaster jacket and an 
orthopedic back brace up to a year. 

We have applied this method of operation in 15 cases of tuberculosis of 
the spine and in two cases of fracture of the spine. The postoperative course 
was uneventful and mild. In all cases the wound healed by primary intention. 
One of the patients thus ojierated upon on account of Kiimmel-Verncuil disease 
five months after a fracture of the sjune, was up and walking about the third 
day after operation, although it was strictly forbidden. This fact, however, 
did not in the least afiect the healing of the wound or the final result. 

Ilt.u.str.\tive Ca.se Reports 

C.\.si: I.— F. O., female, aged 19. 1 'lie family liistory was negative. Present illness 
began about three years ago, with complaint of pain on the inner side of the left foot. She 
was twice ojicratcd upon. Seven months later she underwent an operation on account of 



Fig. 7. — (Case II.) Fifty one d.i>s after op- 
eration. Showing (Icfiree of lie.aliiifr and regencr.a- 
tion in bodies of ninth and tenth dorsal \ertclirac 
at that time. 


Fic. 8. — (Case _ II.) Four and one-half 
months after opciation. .Showing continuation 
of reparative i)iocess. 


abdominal hernia. The wound healed by secondary intention. Three years ago there was 
an abrupt onset of pain in the lumbar region of the spine. The pain periodically intensified 
and subsided and was present at the time of admission. 

Local examination: In the region of the third and fourth lumbar vertebrae a 
slight protuberance and a mild degree of lumbar lateral curvature. The spinal proc- 
esses tender to palpation. Pressure exerted along the spine caused pain in the lumbar 
region. Afobility of the lumbar spine limited. In the left iliac fossa a tumor, the size 
of a child's head, tender to palpation, fluctuating, smooth surface and not connected with 
the spleen. Roentgenographic examination revealed extensive specific destruction of the 
third and fourth lumbar vertebrae. 

The patient was treated clinically from 5/12 to 12/12/1931. Her temperature ran 
up to 39 C. (angina, bronchitis). After this had subsided, she received invigorating 
treatment and was placed in a plaster of Paris bed. The cold abscess was punctured a 
few times and the pus evacuated. The patient remained in the plaster of Paris bed until 
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May 12, when the described operation was performed. The postoperative course was 
uneventful. The wound healed by primary intention. June 30 the patient was placed 
in a plaster of Paris jacket. July 7 she was discharged. The patient removed the plaster 
jacket after one month, and without any bracing, returned to her work as a servant. A 
follow up examination 16 months after the operation revealed that the lesions in the 
spine were healed (Figs. 3 and 4), the general condition excellent and no complaints. 

Cask II. — B. S. Diagnosis: Tubercular Spondylitis Thoracalis. Family history was 
negative. ^Yhen 33 years of age, after a childbirth she complained of pains in the spine 
and foot. In the latter a sinus developed. A year later she left for Leysin, where she 
spent three years. She was given climatic and recumbent treatment. The wound in the 
foot healed. After her return her condition grew worse. She again left for Leysin, 
returning after ten months in a deteriorated condition. Tlie pains were considerable, she 
could not walk and was confined to her bed. She stayed in bed one year before she 
decided to undergo an operation. 

Entrance examination revealed a protuberance and tenderness to palpation and pain 
on motion in the region of the ninth and tenth dorsal vertebrae. The general condition 
was good. Roentgenogram showed a destruction of the facing surfaces of the ninth and 
tentli dorsal vertebrae, with a focus in the bone tissue the size of a plum. The outline of the 
lesion was indistinct. In the prevcrlcbrat space a large abscess was present (Figs. 5 
and Gy. 

December 10, 1932, operation as above. Postoperative course uneventful, except that 
the temperature, for a larger time showed raised up to 37.3° C. 

Follow up roentgenograms every few weeks showed a gradual and rapid filling in of 
the bone lesions and the reduction of the cold abscess (Figs. 7 and 8). The patient, on 
her own recpicst, remained in the plaster bed for five months. After the sixth month she 
wore an orthopedic corset. Follow up examination November 15, 1933: the spine at the 
level of the affected vertebrae is stiff, the patient has no pain. The general condition is 
excellent. A roentgenogram shows a highly advanced regeneration and recalcification 
of the A'ertebrac. Tlie implanted grafts outline distinctly. The mass of the cold abscess 
reduced (Fig. 0). The last follow up examination December, 1934, revealed a clinical 
condition similar to that a year previous. The roentgenogram showed a practically com- 
plete disappearance of the foci in the bodies of the vertebrae (Figs. 11 and 12). 

The operative method heretvith described diflters from other procedures in 
a few features; 

(1) It brings the point of action of the operation close to the diseased 
lesions in the bodies of the vertebrae. 

(2) The implanted graft is situated almost entirely wdthin bone tissue. 

(3) Fusions of the laminae, joints and the spinous processes proceed 
rapidly. 

(4) The operation does not damage any of the elements normally im- 
mobilizing the spine, such as the ligaments, muscles, etc. 

(5) The biologic influence of the graft, due to its situation close to the foci 
and within the bone tissue, is rapid, conspicuous, and of long duration. 
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LIGATION OF VARICOSE VEINS* 

AMRULATORY TREATMENT PRELIMINARY TO SCLEROSING INJECTIONS 

Lewis K. Ferguson, M.D. 

PniIi.\DELPHIA, Pa. 

FJIOM THE SDROICAI. niSPEXSARV AND THE 
VARICOSE VEIN CLINIC OF TRE 
HOSPITAL OF TUB BNIVEHBITV OF PENNSYLVANIA 

With the increasing popularity of sclerosing solutions, there has been 
a tendency to neglect essential surgical procedures in the treatment of vari- 
cose veins. However, as experience was gained with the injection method, 
many recurrences were noted. Their number varied from lO per cent (de 
Takats^) or 15 per cent (Cooper-) to 98 per cent of those followed for one 
year or more (Howard, Jackson and Mahon^). 

The recurrence usually appears in the patient with large varicosities, in 
which the valves of the saphenous or of the communicating veins are incom- 
petent. The thrombus produced by the sclerosing solution is not able to 
withstand the constant hydrostatic pressure from the column of blood in 
the vein above, which de Takats, et al.,'^ found to be as much as 210 cm. of 
water with the patient standing. This pressure may be increased by cough- 
ing, straining at stool, and other actions producing an increase of intra- 
abdominal pressure. There result then an early canalization of the thrombus 
and a gradual reappearance of the varicose veins. 

It became evident, therefore, that in order to produce a cure in many 
cases of varicose veins some method should be adopted which would remove 
the factor of pressure from above upon the thrombus, de Takats^ was the first 
in the American literature to call attention to the work of Moszkowicz,® who 
suggested the combination of vein ligation with injections, de Takats be- 
lieved that ligation was indicated especially in cases where the saphenous was 
dilated and had incompetent valves above the knee (Trendelenburg -]-). He 
was doubtful whether ligation was of value in those cases where the valves 
of both the saphenous and the communicating veins were incompetent (Tren- 
delenburg -| — [-)• Nis patients were ambulatory throughout their treatment. 

Since 1930 ambulatory ligation has been practiced at the Varicose Vein 
Clinic of the University Hospital. It is the purpose of this paper to report 
the results obtained in 226 ligations performed upon 1 78 ambulatory patients. 

Indications . — At first ligations were performed only upon recurrences 
following injection, and upon large veins with incompetent valves of the 
saphenous and communicating veins which could not be readily treated by 
sclerosing solutions. The indications for ligation have been extended as 
experience with the method has increased. Ligations are performed at the 
saphenous opening on all cases in which the valves of the vein are incom- 
petent (Trendelenburg -}-). 

* Read before the Philadelphia Academy of Surgery, October i, 1934. 
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In cases with large veins in which some of the valves of the saphenous 
are competent, ligation is performed at the highest palpable portion of the 
vein. The patients are tested by elevation of the extremity and pressure is 
made at the highest palpable or dilated portion of the vein. If the veins are 
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Fig. I. — Diagr.imniatic rcprc.sentation of the superlidal (black) and deep (white) 
venous circulations. Note the large anastomosing ves.sel between the small and 
great saphenous veins. The superficial circumflex iliac and superficial external 
pudendal veins_ at times empty into the upper end of the saphenous as shown and at 
other times directly into the femoral vein. The communicating veins are much 
more frequent than arc shown in the di.agmm. 

empty when the patient stands but fill rapidly from above when the pres- 
sure is released, the vein is ligated where the pressure was applied, whether 
it be above or below the knee. Ligations are performed on both the long 
and the short saphenous veins (Fig. i). 

In cases with incompetence of the valves of both the long saphenous 
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and the communicating veins, the long saphenous is ligated first, and, if the 
veins below are not readily thrombosed, the communicating branches are ligated 
where they join the superficial veins. 

Ligations are performed upon and no injections are given patients who 
have a history of a superficial thrombophlebitis within the previous year. 
Injections are definitely contra-indicated in these cases and relief of symp- 
toms may be safely obtained by ambulatory ligation. 

Technic of Ligation . — The operation is a simple one and may be per- 
formed under local anesthesia. It is best to mark the site chosen for ligation 
with some colored solution while the patient is standing. A simple skin in- 
filtration is made with i per cent procaine solution containing adrenalin. If 
the incision is made in line with the vein, better exposure is obtained and 
a greater length of vein may be resected. The incision should be carefully 
made through the skin because many veins are found lying attached to the 
skin with no intervening subcutaneous areolar tissue. As soon as the skin 
is cut through, small rake retractors are used to produce lateral traction, and 
the vein is carefully separated from the surrounding tissue by blunt dissec- 
tion. As soon as possible a curved bemostat should be gently passed under 
the vein and, by traction, the underlying tissue may be separated from it. 
To permit easier dissection, the vein should then be divided between hemo- 
stats and each end turned back. As tributary branches are encountered, 
they are also divided between hemostats. It is especially important to find 
and clamp the branches communicating with the deep circulation. As much 
of the vein is dissected out as can be removed through an incision one and 
one-half inches long; often it is possible to remove as much as six or eight 
inches of a tortuous vein through such an incision. The main branches and 
tributaries are ligated with plain No. oo catgut. Occasionally, in large 
veins, the upper end is doubly ligated. The wound in the subcutaneous 
tissues is closed with interrupted sutures of plain No. oo catgut, which 
are inserted so as entirely to encircle the subcutaneous wound, thereby 
obliterating all dead space. The skin is closed with vertical mattress sutures 
of silk. A pressure dressing is applied. 

In ligations at the saphenous opening it is well to expose the vein from 
below. After dividing it between hemostats, traction may be placed upon 
the upper cut end, making the dissection easier. When the superficial cir- 
cumflex iliac and superficial epigastric or the internal pudendal veins empty 
into the upper end of the saphenous instead of directly into the femoral vein, 
these vessels should be caught and ligated to prevent recurrence through 
anastomosing vessels. 

Postoperative Course . — At the completion of the operation, the patient 
is permitted to leave the hospital. She is instructed not to go to bed and is 
permitted to go about her usual duties. Occasionally, on the second or third 
day, there is some soreness which is due to a progressing thrombosis of the 
vein below the site of ligation, but the resulting discomfort is easily relieved 
b}' supportive elastic bandages. The sutures are removed on the fifth day. 
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In a few cases, from the third to the fifth day, there is an inflammatory 
reaction around the wound which readily subsides after the use of 70 per cent 
alcohol dressings and a supportive bandage. As a rule, following such an 
ambulatory ligation, there is a thrombosis of the veins below the site of 
ligation. This thrombosis may be progressive for a week or ten days but 
by the end of three weeks it becomes stationary. Hence, a period of three 
weeks is allowed to elapse after ligation before injections are given in the 
veins which remain. 

Reviczv of Cases . — Two hundred twenty-six ligations have been per- 
formed on 178 patients in the Varicose Vein Clinic at the University 
Hospital. The indications for ligation have been as follows : 


Trendelenburg positive 131 

Trendelenburg double positive 22 

Recurrence after injections 11 

Ulcer-feeding vein 13 

Phlebitis 8 

Ligations have been performed at the following sites: 

Saphenous bulb 23 

Saplrenous bulb and leg 1 

Midthigh 88 

Thigh and communicating veins at knee or calf 15 

Knee 44 

Calf 37 

Some patients have had one ligation on each leg or two or more on the 
same leg, as shown in the following table : 

Ligations per patient ■ Ligations 

Single 74 J „8 

One ligation each leg, 24 48 

Two ligations same leg, 13 26 

Two on one leg, one on other, 2 6 

Three ligations same leg, i 3 

Two ligations each leg, i 4 


Age has been no contra-indication to ambulatory ligation. 

16-30 years, 15 patients 
31-40 years, 53 patients 
41-50 years, 45 patients 
51-60 years, 33 patients 
61 and over, 16 patients 

The youngest patient was a boy of 16 and the oldest a woman of 74 years. 

Immediate Results . — The immediate results have been good. No deaths 
occurred. There were three infections of the wound, one of which neces- 
sitated bed treatment. One other patient was treated in bed for a time 
because of a painful descending phlebitis below the ligation. Mild inflam- 
matory reaction about the wound, necessitating alcohol dressings, was 
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observed in 15 cases. Primary healing was obtained in 223 wounds. All 
of these patients were ambulatory. Many of them traveled several hours by 
auto or train to their homes without marked discomfort. The ligation does 
not keep the patients from performing their usual duties. As a rule, when 
the patients first stand, particularly on the second day after ligation, there is 
a moderate soreness which disappears as they walk. This discomfort is 
relieved if a firm supportive dressing is maintained. 

The descending thrombosis occurring after ligation greatly reduces the 
veins to be treated by injection and the removal of the hydrostatic pressure 
from above makes the injections much more eflfective. The combination of 
primaiy ligation and secondary injection has therefore proved a more rapid 
method of therapy for large veins with incompetent valves. At the same 
time the advantages of ambulatory treatment are preserved. 

The results of any treatment of varicose veins must be judged according 
to the aims of the therap3^ These aims var}'^ according to the symptoms to be 
relieved, which may be classified under three general heads : 

(1) Pain and discomfort in the legs. 

(a) Pain, especially at the time of menstruation. 

(b) Ache after long standing. 

(c) Cramps in the legs, especially at night. 

(d) Pains and aches in knee and ankle joints associated with 
varicosities. 

(e) Heaviness and easy fatigue in the involved extremity. 

(2) Symptoms and signs plainly due to venous stasis. 

(a) Swelling in the legs after long standing. 

(b) Varicose ulcers. 

(3) Disfiguring veins. 

(fi) Veins causing no symptoms, but treated for cosmetic reasons. 

(b) Veins causing symptoms indicated in groups i or 2. 

In many cases the symptoms fall into two or three of these groups. 

FoUozv Up Results . — A method of therapy for varicose veins cannot be 
judged solely b}'^ the immediate results. These are usually good in all 
methods. Certainly a follow up period of one year is insufficient to evaluate 
an)’- method.^ A Tecent report of “not a single instance of recurrence” 
without a statement of the duration of the follow up jieriod is of little value.” 
As a matter of fact, there hardly can be any time limit set for a cure of 
varicose veins comparable to the five year cure for carcinoma. It is probable 
that if observations are continued long enough in most patients with large 
varicosities, there will be a reappearance of some veins. This probability 
increases with the duration of the follow up period. 

The treatments for varicose veins thus far suggested are intended to 
remove or obliterate tbc existing varicosities. None of them, however, 
remove the first cause of the venous enlargement, whether it be hydrostatic 
pressure from above transmitted through the femoral and other deep veins, 
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or an inherent familial weakness in the walls of the unsupported superficial 
veins. Hence, it would seem logical to expect the recurrence bf the old veins 
or the appearance of new venous radicals which have become varicose since 
the treatment was given. 

The results here presented concern ligations performed during 1930 and 
1931, three- to four-year results. In practically all cases sclerosing injections 
were given following ligations. 

During this period ligations were performed on 52 patients. Some 
of these were bilateral operations and in some cases two or more ligations 
were performed on the same leg. Twenty-six patients representing 37 liga- 
tions have returned for follow up examination, and the results are tabulated 
in the accompanying table. In all but two patients the painful symptoms have 
been relieved. There were signs of recurrent venous stasis in six patients. 
There were no enlarged veins in ii cases. Eight patients had a few small 
veins in the calf. Six patients had a reappearance of the veins in the calf ; 
before treatment, all of these had very large veins with double positive Tren- 
delenburg tests. The ligations in this group were all at the saphenous opening 
or upper thigh. The recurrences were entirely in the calf; the veins in the 
thigh were well closed. 

In evaluating these three- to four-year results, it may be said that ligation 
with subsequent injections was especially effective in relieving the painful 
and stasis symptoms. Reappearance of the veins in the calf occurred in 14 
of the 26 cases, but in eight of these the veins were small and gave no 
symptoms. They were most marked in those patients who had had large 
veins with double positive Trendelenburg tests. 

Case Reports 

THREE- TO FOUR-YEAR RESULTS OF 37 AMBULATORY LIGATIONS 
FOLLOWED BY INJECTIONS (26 PATIENTS) 

Case I. — Male, aged 64. Very large veins to saphenous opening for six to seven 
years (Fig. 2). Cramps, heavy feeling and swelling. Ligation at right saphenous open- 
ing; no injection. Slight immediate reaction. Three years later no pain, no stasis 
symptoms, recurrence of veins below knee (Fig. 3). Much improved. 

Case II. — Female, aged 56. Veins dilated to midthigh for five to six years (Fig. 4). 
Cramps, ache and swelling. Ligation in left thigh; one injection. Immediate result 
excellent. Three years later no pain, no stasis symptoms, no veins (Fig. 5). No trouble 
since operation. 

Case III. — Female, aged 41. Veins dilated to midthigh for 22 years. Cramps, ache 
and swelling. Ligation in left thigh ; four injections. Good thrombosis tenth postoperative 
day. Four years later no pain, slight swelling, and few veins in the calf. Veins appeared 
after injury to leg one year ago. 

Case IV. — Male, aged 43. Large veins of calf “all of life.” Easy fatigue, swelling 
and ulcer. Ligation at internal saphenous below left knee; two injections. Immediate 
result excellent. Three and one-half years later no pain, ulcer healed and very few 
veins. This patient is a ship’s cook and wears bandage for protection. 

Case V. Male, aged 60. Veins of both legs dilated to saphenous bulb for five to 
six years (Fig. 6). Easy fatigue, swelling and ulcer. Ligation in right leg; three injec- 
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tions. Ligation at left saphenous opening six months later; four injections. Immediate 
results excellent. Three and a half years after first ligation no pain, ulcer healed. Slight 
swelling of right leg and recurrence of veins below knee (Fig. 7). Patient feels well. 



Fig. 2. — (Case I.) Trendelenburg: positive. Saphe- Fig. 3. — (Case I.) Six weeks after ambula- 
nous \ein enlarged up to saphenous opening. tory ligation. The mark on the lower calf shows 

the lowest level of thrombosis. 



Fig 4 . — (C.ase II.) Targe veins of the calf Fig. S- — (Case II.) Si.x weeks after ligation 

vith double positi\ e Trendelenburg test. Would and one injection. No recurrence noted at exami- 
not thrombo-e with injections. nation three jears after ligation. 


C.\SE VI. — Female, aged 57. Midthigh dilatation of veins for 35 years. Pain, 
cramps and swelling. Trendelenburg double positive. Ligation in upper left thigh, also below 
left knee on same day; five injections. Slight immediate reaction. Three years later no 
pain, no stasis symptoms and no veins. Patient works daily as chambermaid. 
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Case VIL — Male, aged 54. Large veins to upper thighs for five years. Easy fatigue 
and swelling. Ligations at left internal saphenous and in right midthigh on the same 
day; no injections. Patient in bed three days due to extensive postoperative thrombosis. 
Three years later no pain, no stasis symptoms and no veins. 

Case VIIL— Female, aged 45. Veins dilated to midthigh for 20 years. Cramps, 
pain and slight stasis symptoms. Ligation in left thigh; six injections. Immediate result 
good. Three years later no pain, no stasis symptoms and very few small veins. Patient 
“feels ever so much better.” 

Case IX. — Female, aged 36. Smaller veins of calf for three years. Cramps but no 
stasis symptoms. Trendelenburg double positive test. Ligation in right calf; two injec- 



Fig. 6. — (Case V.) Referred to clinic wearing truss because of large 
dilatations at the saphenous opening. Trendelenburg positive. Varicose ulcer, 
lower left leg. 


tions. Immediate result good. Four years later no pain, no stasis symptoms and no veins. 
Patient well pleased from cosmetic viewpoint. 

Case X. — Female, aged 33. Large veins of long saphenous. Pain with periods, 
cramps and swelling. Ligation in upper right thigh; no injections. Veins entirely 
thrombosed. Three years later no pain, no stasis symptoms and some small veins. Patient 
feels well. 

Case XL — Male, aged 37. Large veins of calf for 12 years. Pain, easy fatigue and 
swelling. Ligation at internal saphenous six inches below knee; no injections. Imme- 
diate result good. Three years later no pain, no stasis symptoms and no veins. This 
patient received injections at another clinic. 

Case XII. Female, age unknown. Large veins to saphenous opening for 20 years. 
Pain with periods, ache and .swelling. Ligation at right internal saphenous below opening ; 
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no injections. Slight immediate reaction. Three years later no pain, no stasis symptoms 
and no veins. “Right leg is now the better of niy two limbs.” 

Case XIII. — Female, aged 53. Large cavernous veins for five years. Cramps, ache, 
swelling and ulcer. Ligations in both legs; four injections. Ligation in left midthigh two 
years later; two injections. Four years after first ligations no pain, ulcer healed, no 
swelling and few small veins. Patient much pleased. 

Case XIV. — Female, aged 52. In- 
. competent saphenous veins. Ache and 
I swelling. Ligation in lower right 
‘ thigh; four injections. Ligation in left 
1 leg about one month later; two injec- 
. tions. Immediate results good. Three 
years later no pain, no stasis symptoms 
' and no veins. Patient considers herself 
cured. 

Case XV. — Male, aged 54. Veins 
' dilated to midthigh. Heaviness, ache, 
i easy fatigue and swelling. Ligation in 
I right thigh; three injections. Immedi- 
1 ate result good. Three 3'ears later no 
j pain, slight swelling and partial recur- 
rence of veins. To have further in- 
jections. 

Case XVI. — Female, aged 32. Dis- 
figuring veins in both legs. Ache with 
periods. Ligation in right thigh ; two 
injections. Ligation in left knee about 
one month later; one injection. Im- 
mediate results good. Three years later 
no pain, no stasis symptoms and few 
small veins. To have further injec- 
tions for cosmetic reasons. 

Case XVII. — Female, aged 30. 
Moderate dilatation to knee for six 
.. months. Pain with periods. Ligation 

Fig. 7. — (Case V.) Three months after second ligation. in right thigh; six injections. Throm- 
Three injections were given in left calf. bosis above ligation. Four years later 

no pain, no stasis symptoms and no veins. This patient has had several injections scat- 
tered throughout follow up period. 

Case XVIII. — Female, aged 49. Veins dilated to midthigh for 12 years. Easy 
fatigue and swelling. Ligation in right thigh; three injections. Immediate result excel- 
lent. Four years later no pain, no stasis symptoms and no veins. This patient feels fine. 

Case XIX. — Male, aged 46. Large veins to midthigh for 30 years. Heaviness, ache 
and swelling. Ligation in left thigh; five injections. Immediate result excellent with 
slight redness of wound. Four years later no pain, slight swelling and large veins. This 
patient had had previous excision of internal saphenous. 

Case XX. — Female, age unknown. Large veins for seven to eight j'ears. Pain, 
“could not walk a block,” swelling, ulcer. Ligation in right calf below knee; four injec- 
tions. Immediate result good. Four j^ears later no pain, ulcer healed and few small 
veins. Patient feels much better than before operation. 

Case XXI. — Female, aged 38. Large internal and external saphenous veins for 12 
years. Ache, easy fatigue and swelling. Ligations in left thigh and below left knee on 
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same day; four injections. Symptoms relieved. Four years later no pain, no stasis 
symptoms and partial recurrence of veins. To have more injections. 

Case XXII. — ^Female, aged 52. Veins dilated to midthigh for eight years. Ache and 
slight swelling. Ligation in left thigh; no injections. Four years later no pain, no 
stasis symptoms and no veins. Patient “had forgotten about veins.” 

Case XXIII. — Female, aged 51. Large veins for 15 years. ' Pain, cramps and 
swelling. Ligation in right thigh ; one injection. Ligation at right knee one year later ; 
two injections. Three years after first ligation no pain, no stasis symptoms and no veins. 

Case XXIV. — Female, aged 38. Large veins of both thighs for 20 years. Pain in 
legs and swelling. Ligation in upper left thigh; no injections. Ligation in upper right 
thigh one year later; no injections. Immediate results good. Three years after first 
ligation pain, swelling and few small veins. This patient had marked thrombosis below 
ligations. 

Case XXV. — Female, aged 35. Veins dilated to midthigh for ten years. Ache, easy ' 
fatigue and slight stasis symptoms. Ligation in right midthigh; three injections. Liga- 
tion in left midthigh; five injections. Good thrombosis following ligations. Three years 
later ache, easy fatigue, slight swelling and partial recurrence of veins. To have more 
injections. 

Case XXVI. — Male, aged 36. Large veins of calf for four years. Pain, swelling 
and ulcer. Ligation at left inner knee; five injections. Immediate result good. Three 
years later no pain, ulcer healed and no veins. This patient has no symptoms. 

SUMMARY 

In treating patients who have large veins with incompetent valves (the 
Trendelenburg positive case) injections of sclerosing solutions alone are not 
satisfactory because of the early canalization of the thrombus caused by the 
hydrostatic pressure from above. 

The indications for ligation preceding injections are the Trendelenburg 
• positive and double positive tests, recurrences after injections, ulcer-feeding 
veins and phlebitis. 

The technic of the operation is simple and may be safely performed on 
ambulatory patients. 

The results of the treatment must be judged according to the symptoms 
to be relieved and not solely upon presence or absence of veins after 
treatment. 

The three- to four-year results in 26 patients treated by ambulatory 
ligation and subsequent injection may be tabulated as follows: 


Symptoms Relieved Recurrence 

Painful 24 2 

Stasis 20 6 

Disfiguring veins 12 8 (few small in calf) 

6 (reappearance in calf) 


The treatment of large varicose veins by ambulatory ligation followed 
by injection is recommended as rapid, effective and safe. The end-results 
compare favorably with those treated by other methods. 
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BRIEF COMMUNICATIONS 
AND CASE REPORTS 


AVULSION OP THE SCALP 

TREATED WITHOUT GRAFTING 

Thomas O. Otto, M.D. 

Miami, Fla. 

In this industrial and automotive age it is not uncommon to see patients 
who have had the misfortune to lose by accident a large area of the scalp. 
This loss of tissue may or may not be associated with a denudation of the 
pericranium, and in either instance, presents a trying surgical problem. Usually 
the forces producing an avulsion of the scalp macerate the tissue to such a 
degree that its replacement is impossible. 

The primary object is hemostasis, treatment of shock and the prevention 
of infection, since the liberal anastomosis of the emissary veins and sinuses, 
via the veins of the diploe, may readily result in a fatal meningitis. Dr. John 
Staige Davis^ has reviewed in detail the history, etiology, anatomic consider- 
ations, mechanism, complications, prognosis and usual methods of treatment 
employed in avulsion of the scalp. The case herewith presented illustrates an 
approach in the treatment of extensive avulsion of the scalp without the aid 
of grafting, and shows what can be accomplished if one appreciates the great 
degree to which the remaining scalp may be stretched, if mobilized and drawn 
together in multiple stages, allowing sufficient interval for compensation in the 
marginal scalp. 


Case Report 

Catherine F., aged ii, white, entered the Jackson Memorial Hospital, Miami, 
Florida, June 5, 1933, with a history of having caught her hair in the wringer of an 
electric washing machine. An extensive area of the scalp covering the crown of the 
head had been avulsed. Hemostasis was effected, the skull painted with a 5 per cent 
solution of gentian violet and a pressure bandage applied in the outpatient department. 
Shock was' there combated and antitetanic serum, 1,500 units, administered the next 
morning. The dressings were changed to continuous wet ones of half strength Dakin 
solution. Some temperature and serum sickness delayed operative intervention for one 
week. The denuded area measured I2j^ cm. transversely and 14J4 cm. in the antero- 
posterior direction (Fig. i). Virtually all the pericranium underlying the avulsed area 
was lost. 

June 14, 1933, under basal avertin anesthesia with supplemental nitrous oxide- 
oxygen, a tourniquet was applied around the head just above the ears and the scalp 
margins mobilized down to the supra-orbital ridge anteriorly, the occipital protuberance 
posteriorly, and laterally to the subtemporal fossae. The margins of the remaining scalp 
were then drawn toward each other by means of mattress sutures through lead buttons, 
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Fig. I. — One week after accident, before attempt 
at closure. 


Fig. 2 . — Result of first stage, showing lead 
button mattress suture across rubber tube with 
reduction of open wound to one half the diameter 
as shown in Fig i. 



Fig 3 — Result of second stage two months fol 
low'ing the first stage as shown in Fig 2. 





Fig 4 — Showing result after third stage with 
complete closure of scalp and without distortion 
of face or ears. 
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across a hemisectioii of rubber tube drain, so as to maintain a constant tension on the 
margins of the scalp (Fig. 2). This procedure reduced the transverse diameter of the 
avulsed area to 6 cm., virtually one-half of its original size. 

The patient’s postoperative course 
was uncomplicated and she was discharged 
June 25, three weeks after admission to 
return at two-day intervals for dressing. 

She was readmitted August 9, 1933, two 
months after the accident, and a second 
stage operation, identical in procedure, 
was done August 12, 1933. The wound 
had now been reduced to a granulating 
area varying from i cm. to 3 cm. (Fig. 

3). She was discharged August 23, 1933 

After nine months the contour of the 
head and facial expressions were normal 
despite the great stretching of the scalp, 
and the head was covered witli normal 
hair. June 29, 1934, the remaining portion 
of scar tissue was removed, allowing an 
exact apposition of full thickness hair 
bearing scalp, with only a linear scar 
remaining as evidence of the loss of tis- 
sue from the head. (Fig. 4). Nine months 
later there were no evidences of defect 
and no distortion of features (Fig. 5). 

CONCLUSIONS 

(1) The scalp has moderate mobility and elasticity permitting marked 
stretching. 

(2) The abundant blood supply of the scalp will permit marked suture 
tension without sloughing and resists infection. 

(3) Many cases of extensive avulsion of the scalp can be successfully 
treated without grafting if the above principles are employed. 

REFERENCE 

"Davis, John Staige; John Hopkins Hospital Reports, vol. 16, Baltimore, Maryland. 


A MODIFIED CORONAL INCISION 

James L. Poppen, M.D. 

Boston, Mass, , 

FROM TUB DEPARTMENT OP NEDnOSOnOEHV, LAIIET CLINIC 

The coronal or so called autopsy incision is sometimes used when it is 
necessary to turn down bilateral, frontal osteoplastic bone flaps as in the 
thalrncf^ (intracranial orbital decompression for malignant exoph- 

The usual straight coronal ear to ear incision was made in several of our 
cases. In one patient an infection occurred at the end of the incision in which 
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Fig. s — Showing result nine months after third 
stage without further operation. 
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the tissues had been devitalized due to the acute angulation which occurred 
when the scalp was kept reflected for a long period of time. Also difficulty 
was experienced in keeping the scalp far enough forward without the use of 
strong retraction so that the anterior edge of the flap could be made close 
enough to the supra-orbital margin. 

The essential objection, however, to the straight coronal incision is that a 
very acute angle is formed in the end of the incision with a resultant strangu- 
lation of vessels in that immediate region after the scalp has been reflected. 
This results in damage to tissues and predisposes to wound infection. In Fig. 
I, a and h, the straight type of coronal incision is shown. In the same figure 



Fig. I (o and 6) — Showing the old or straight type of coronal incision. 
(c and d) Showing the new or modified type of this incision. 


c and d demonstrate the curved type which allows the scalp to lie in place 
without retraction after it has been reflected. As can be seen, the superficial 
temporal vessels are divided but adequate blood supply to the flap is assured 
through the supra-orbital vessels. 

The incision is started about 3 cm. posterior to the external can thus of the 
right eye, practically at the level of the helix of the ear. The incision is kept 
about 2 cm. behind the normal hair line following its natural curve. Precau- 
tions are taken to carry the incision just through the aponeurotic fascia so 
that in reflecting the scalp by sharp dissection a fairly thick layer of sub- 
aponeurotic tissue is left. This facilitates suturing the osteoplastic bone flap 
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back in position and enables the burr openings in bone to be covered by this 
tissue, thus preventing unsightly depressions. If blunt dissection is used there 
is a tendency to strip the subaponeurotic tissue off the periosteum. The latter 
is frequently so fragile that it cannot be adequately sutured. Through and 
through suturing of the bone can be done but is not necessary if a sufficiently 
thick layer of subaponeurotic tissue is left. The latter was emphasized fre- 
quently by Cushing. 

The advantages of the above incision are : ( i ) It causes less strain at the 
end of the incision, thus reducing the incidence of wound infection. (2) It 
allows the turning down of bilateral osteoplastic bone flaps without the use 
of retraction. (3) It gives a more adequate exposure in the temporal region 
during the bone work. 
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Atlas of Pathological Anatomy. Compiled by E. K. Martin, M.S., 
F.R.C.S. Under the direction of the Editorial Committee of the British 
Journal of Surgery. Bristol, Eng., John Wright & Sons, 1930. 

A work intended primarily for the general surgeon. In this volume are 
considered Tumors of Bone, Diseases of the Breast, Stomach, Kidney, Gall 
Bladder, Bile Ducts and Inflammatory Lesions of Bone. The illustrations are 
in color and monochrome and are uniformly good. They depict the lesions 
clearly and comprise both microscopic and gross lesions, the latter drawn from 
museum specimens. Although the author states no attempt was made to 
include the rarities and curiosities of surgical practice, several unusual speci- 
mens have been presented, namely, an unusual case of Syphilis of the Stomach 
and one of Polyposis with Intussusception of the same organ. 

The concise histories with each case and the descriptive text concerning 
each specimen are especiall}' valuable. No fault can be found with the general 
arrangement which conforms with the standard for this type of work. 

It is the reviewer’s opinion that the Atlas would he a valuable addition to 
the surgeon’s library. 
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NON-OPERATIVE TREATMENT OF PERIPHERAL 
VASCULAR DISEASES* 

Mont R. Reid, M.D., and Louis G. Herrmann, M.D, 

Cincinnati, Ohio 

FROM TIIK nKPARTMENT OF SUIIOEUY OF THE COLLEGE OF MEDICINE OF THE UNIVEUSITY OF CINCINNATI AND OF THE 

CINCINNATI GENERAL HOSPITAL 

The management of peripheral vascular diseases has been the subject 
of greatly increased interest during the past few years. This has been due, 
in part, to a realization that the vast majority of these cases, which formerly 
were prolilems of concern to physicians and surgeons only after some acute 
disturbance such as intermittent claudication or threatened gangrene had 
developed, are now appreciated to be preceded by a long period of a dimin- 
ished circulatory reserve which should be detected and all efforts made to 
prevent the catastrophe of an amputation. 

New procedures and new devices for estimating peripheral circulatory 
deficiency have been greatly improved, which, when properly applied, will 
materially aid in the detection of vascular disturbances long liefore the de- 
velopment of the clinical symptoms. We refer particularly to the use of 
the oscillometer and the thermocouple. The use of these instruments of 
precision, a pertinent history relevant to the aches and pains in the extremi- 
ties and palpation of the pedal pulses; are slowly Ijecoming a part of the 
routine of a complete physical examination. 

There is today a greater desire as well as effort to try to prevent the 
amputation of extremities. This changing attitude of the medical profes- 
sion has been brought about hy many factors. The thousands of people 
unmindful of the fact that they have no pedal pulses have naturally brought 
up the question as to why the actual sufferers from peripheral vascular dis- 
eases cannot be tided over into a similar state of circulatory balance. Ob- 
servations are accumulating which seem to justify the belief that the vast 
majority of our serious problems of peripheral vascular diseases result from 
a speeding up of the usual slow progressive occlusion of vessels or from 
an insult through trauma, infection or cold, which throw not only an acute 
strain on the collateral vessels but induce a period of vasospasm. This more 
or less sudden demand on the collaterals plus vasospasm of varying intensity 
give rise to the severe pain and gangrene unless the patient or the doctor 
or both can do something to tide them through these critical phases of the 

*Read before the New York Surgical Society, November 14, 1934, and the Cali- 
fornia Academy of Medicine, March 2, 1935. 
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disease. A typical example is the cadaveric, vasospastic extremity resulting 
from a sudden arterial embolism or severe traumatism. The same process 
is repeated with varying clinical manifestations when the occlusion is only 
relatively rapid as a result of thrombosis of diseased arteries. A series of 
such events is witnessed repeatedly in cases of thrombo-angiitis obliterans. 
It is well illustrated by a patient who went through four distinct periods 
of threatened gangrene, each associated with a rapid occlusion of the tibial 
arteries, who then came to a circulatory balance adec]uate to give comfort 
the rest of his life, or in a patient with Raynaud’s disease who, through 
extraordinary care, prevented a serious attack of angiospasm for a period 
of years. Observations such as these, together with the recent additions 
to therapy, such as sympathetic nervous system surgery and the use of 
passive vascular exercises, have made many surgeons change from the placid 
role of waiting for the time to amputate to an active role of trying to tide 
sufferers from peripheral vascular disease through to a stage of a com- 
fortable circulatoiy balance such as we not infrequently see in people who 
have had a gradual yet extensive occlusion of their major arteries. We 
wish to consider these nonoperative forms of therapy which often help to 
prevent complications, relieve suffering, avoid amputation and establish a 
circulatory balance which will afford comfort. 

From what has been said it is obvious that the great opportunity in this 
field rests in the early recognition of peripheral vascular deficiency. When 
it has become customary to study the peripheral vessels and to advise the 
patient when there is apparent a thin margin of safety in the blood supply 
of extremities, there are many things which can be done to avoid those critical 
periods of pain, infection, gangrene and amputation. 

Many of these measures were popularized by Buerger and Allen, 
particularly the avoidance of injury and infection; the absolute necessity of 
keeping the feet warm ; the immediate and most meticulous care of the slight- 
est wound infection ; keeping the skin of the feet in the most perfect condi- 
tion by means of baths and oils ; the avoidance of j^ositions or active exercises 
which may tend to traumatize the main ai'terial pathways ; a vei*y large fluid 
intake; a judicial use of thyroid extract when the pulse is slow and the 
blood pressure low ; the eradication of all foci of infection ; abstinence from 
the use of tobacco; teaching patients the positions of optimum circulation 
when at rest, both lying and sitting down and Buerger or Allen active vas- 
cular exercises, etc. The difficulty in having these procedures carried out 
seems to be that few doctors have the time or patience to get patients to 
realize their importance and to establish them as a routine part of their lives. 
Many acute crises could be avoided if early diagnoses were made and these 
measures diligently practiced. The most meticulous observance of these 
measures of general care is among patients who have weathered periods of 
acute crises accompanied by severe pain or threatened gangrene. After such 
experiences it is not so difficult a matter to make patients realize the im- 
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portance of the many precautions and details of treatment that should be 
observed. 

The time will certainly come when these measures will be employed ex- 
tensively to lessen the first occurrence of the critical periods of peripheral 
vascular diseases. An advance will occur when doctors and patients evaluate 
the seriousness of the early disturbances of threatened occlusion. Then both 
time and effort will be devoted to tiding people, afflicted with peripheral 
vascular diseases, through to a state of more or less stationary circulatory 
balance consistent with activities which, of course, may have to be reduced. 
At the present time, only a few physicians are regarding these early dis- 
turbances seriously or doing anything particularly about them except when 
the critical periods of pain or threatened gangrene develop, and even then 
many patients are allowed to return to their former routine of life with only 
the most vague notions of what to do to prevent a recurrence of such ex- 
periences. 

Preventive measures are rarely formulated until after a long period of 
actual combat with the fully developed disease. This has been true in most 
of our medical problems and seems to be necessary in order to kindle the 
interest from which eventually spring efforts in the field of preventive work. 
We are now at the stage of the beginning of active interest in combating the 
fully developed ravages of peripheral vascular diseases. Neither the public 
nor the medical profession is satisfied with amputation as the sole thera- 
peutic effort. Waiting for the time to amputate and then deciding at what 
level to do it is not conducive to the development of preventive measures. 

Much progress has been made in the treatment of the acute phases of 
the peripheral vascular diseases ; notably the most meticulous care of wounds, 
infections and gangrenous areas ; rest ; proper level of the affected extremity ; 
hypodermoclysis with large quantities of Ringer’s solution daily ; intraduode- 
nal administration of large amounts of hypertonic salt solution; intravenous 
administration of sodium citrate solution ; constrictive hyperemia ; intra- 
venous administration of sodium iodide or calcium chloride ; the use of typhoid 
vaccine and other forms of foreign protein therapy; thermopyrexia; the use 
of vasodilating drugs ; the ligation of the femoral vein ; periarterial sym- 
pathectomy and sympathetic ganglionectomy ; ligation or excision of the 
femoral artery and paralysis of the peripheral sensory nerves. 

Comment on two of these procedures is pertinent. The importance of 
keeping a resting extremity in the position which will secure for it the maxi- 
mum circulation cannot be overstressed. The elevation of extremities as an 
essential part of the therapy has undoubtedly been responsible for a large 
number of amputations. This practice is a glaring example of unbelievable 
blindness to an universal instinct of patients, who not only refuse to keep 
the extremity elevated but often alternately hang it over the side of the 
bed and put it back. We have previously stressed the great dangers of rest- 
ing the extremity in an elevated position, these have been confirmed by 
calorimetric studies. 
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Air superheated beyond the level of the body temperature has recently been 
shown by Freeman to be actually harmful. We have been under the impres- 
sion for some time that the electrically heated cradles increased the pain 
and the progression of gangrenous extremities. Freeman has shown that 
excessive temperature makes the tissues call on the circulation for greatly 
increased metabolic processes. It is obvious that the blood which reaches an 
affected extremity should be effective and oxygen carrying as long as possible. 
We are using flannel or large wool lined stockings heated to just above average 
skin temperature before being applied. Definite harm results from a fluctu- 
ating environmental temperature about affected extremities. A draft of cold 
air over a leg in a critical phase from arterial disease will cause immediate 
blanching of the skin. The doors and windows should be closed before ex- 
posing affected extremities for dressings, studies, or treatments. It is desirable 
to keep the environmental temperature as nearly that of the skin as possible 
during the acute phases of peripheral vascular diseases. Our problems in 
this field of work in the winter as compared with those in the summer time 
illustrate the importance of the effect of subnormal environmental tempera- 
tures. It therefore appears desiraiile to keep patients with threatened or actual 
gangrene in rooms in which the temperature approaches that of the skin. Cer- 
tainly wide fluctuations of environmental temperature either above or below 
that of the normal body (surface) temperatures should be avoided. Of the 
other measures mentioned many need no discussion. Some are of obvious 
value; the efficacy of others must be determined. The importance of some 
depends upon more or less specific problems with which one is confronted. 

While the use of extreme degrees of heat, as caused by the electrically 
heated cradles, has l:)een disapproved of in this paper it should be stated that 
the use of cold air to produce the passive vascular exercises may be harmful 
because of the vasospasm which it produces. This difficulty has been obviated 
by the use of air preheated to a level slightly above body temperature (102- 
105 degrees Fahrenheit). 

A working classification is desirable but one should not classify his cases 
too rigidly as any long-standing case will usually exhibit some of the charac- 
teristics of two or more of the various types of peripheral vascular diseases. 
What was in the beginning a true case of Raynaud’s disease may show later 
organic obliteration of many peripheral vessels due to thrombosis and fibrosis. 
An arteriosclerotic case may develop a sudden occlusion of various vessels due 
to thrombosis or arterial embolism. Any case of primary organic disease 
which develops a sudden critical period such as may be brought on by throm- 
bosis, embolism, rupture of a vessel, injury, exposure to cold, etc., always ex- 
hibits an element of vasospasm which may be temporary but still a very vital 
factor during the period when gangrene is so likely to develop (Table I). 

Table I 

CLASSIFICATION OF PERIPHERAL VASCULAR DISEASES 

(A) Primary Vasomotor Disturbances 
a. Vasoconstrictor disturbances 
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(1) Raynaud’s disease 

(2) Acrocyanosis (acro-asphyxia chronica; acroparesthesia; sclerodactylia) 
b. Vasodilatory disturbances 

(1) Erythromelalgia 

(2) Acute painful osteoporosis (?) 

(B) Primary Organic Diseases of the Arteries* 

a. Traumatic (chemical and thermal) 

(1) Embolism and simple thrombosis 

(2) Arteriovenous aneurysm 

(3) Phenol and all caustics 

(4) Frost bite 

b. Inflammatory (toxic) 

( 1 ) Thrombo-angiitis obliterans 

(2) Specific arteritis (syphilis, tuberculosis, peri-arteritis nodosa pyogenic) 

(3) Nonspecific arteritis (exanthemata, typhus, typhoid, pneumonia) 

(4) Nonspecific arteritis (chronic toxemia, ergotism) 

(5) Endarteritis obliterans (cause undetermined) 

c. Degenerative changes 

(i) Arteriosclerosis (senile, diabetic and Monckeberg) 

We have made extensive use of intermittent negative and positive environ- 
mental pressures (Passive Vascular Exercises) in the treatment of the acute 
pain and threatened or actual gangrene due to peripheral vascular diseases. 
These exercises have been used in conjunction with other general measures 
which are appended. 

GENERAL DIRECTIONS FOR HOME CARE OF THE FEET 
Ainbnlatory Treatment 

1. Wash feet each night with neutral (face) soap and warm water. 

2. Dry feet with a clean soft rag without rubbing the skin. 

3. Apply rubbing alcohol (70 per cent) and allow the feet to dry thoroughly, then apply 
a liberal amount of vaseline or toilet lanolin and gently massage the skin of the feet. 

4. Always keep your feet warm. Use woolen socks or wool lined shoes in the winter 
and white cotton socks in warm weather. Use a clean pair of socks each day. 

5. Use loose fitting bed socks instead of hot water bottles, electric heaters or any other 
form of mechanical heating devices. 

6. Wear properly fitting shoes and be particularly careful that they are not too tight. 
Use shoes made of soft leather and without bo.x toes. 

7. Cut your toe-nails only in very good light and only after your feet have been cleansed 
throughly. Cut the toe-nails straight across. 

8. Do not cut your corns or calluses. 

9. Do not wear circular garters. 

10. Do not sit with your legs crossed. 

11. Do not use strong antiseptic drugs on your feet. Particularly never use tincture of 
iodine, lysol, cresol or carbolic acid. 

12. Go to your doctor at the first signs of a blister, infection of the toes, ingrowing toe- 
nail or trouble with bunions, corns or calluses. 

13. Drink at least four quarts of water each day. 

14. Eat plenty of green vegetables and fruit in an otherwise well-balanced, liberal diet, 
unless you have been ordered to follow some special regimen. 

* Vasospasm may occasionally play a constant part in the picture of the obliterative 
diseases ; it always plays a temporary but very important part during the sudden critical 
periods of all vascular diseases. 
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15. Do not use tobacco in any form. 

16. Have some member of 3^our family examine j'^our feet at least once each week. 

17. Carry out your exercises prescribed by your doctor exactly as you were taught to 
do them in the clinic. Do them regularly and faithfully. 

18. Come to the clinic for Passive Vascular Exercise treatments as directed. 

HOSPITAL ROUTINE FOR PATIENTS WITH PERIPHERAL VASCULAR DISTURBANCES 

1. Bed should be fitted with a Balkan frame with hand grips to aid patients in carrjdng 
out exercises and permit patients to move around in bed easily. 

2. Affected extremity or extremities should be placed on a pillow in the position which 
affords optimum circulation to the part. Heels should extend over the edge of the 
pillow to prevent excessive pressure from the mattress. 

Position of optimum circulation as determined in the Vascular Clinic, 

(A) Right foot, 

(a) Recumbent position 

(b) Sitting position 

(B) Left foot, 

(a) Recumbent position 

(b) Sitting position 

3. Large, doubly insulated cradle over the legs and feet, when necessary to relieve pres- 
sure of bed covers. Cradle should not be fitted with electric bulbs or other mechanical 
heating device, but the legs kept warm with large woolen or flannel stockings, or by 
keeping the room warm. 

4. Well-balanced, liberal diet. 

5. Drink at least four quarts of water each day. 

6. Patients should abstain from the use of tobacco in any form. 

7. Daily cleansing of the feet. Careful application of neutral (face) soap and warm 
water followed by alcohol (70 per cent). Dry feet without friction. Apply vaseline 
or bland oils to roughened or irritated areas. Special care should be given to the 
toe-nails and thick calluses. 

8. Ulcerated areas on the extremities should be specially treated. 

9. Use only non-habit forming drugs for the relief of pain in the extremities. 

10. Postural treatments as advised by Buerger and modified by Allen should be carried 
out as directed. 

11. Passive Vascular Exercise treatments as directed. 

12. All diabetic patients are simultaneously under the care of the Medical and the Surgical 
Services. 

13. The temperature of the patient’s room should be kept at 80° F. or slightly higher 
and no fluctuations of this temperature should be permitted during examinations, 
treatments or dressings. 

14. All important clinical studies on the patients with peripheral vascular disturbances 
should be made in the Vascular Clinic of the Dispensary. 

The effect of decreased atmospheric pressure upon the peripheral circu- 
lation has long’ been known. The fundamental idea of applying alternately 
negative and positive pressure to an extremity to increase the arterial circu- 
lation was expounded and put into actual clinical practice more than 50 years 
ago by Edgar Bluck, of Hamstead, England. In July, 1932, Dr. Louis G. 
Herrmann designed and built the original “Pavaex” units used to establish 
this method in our clinic and soon presented evidence that it was a valuable 
adjunct to conservative methods which we have advocated for many years. 
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The mechanical part of the apparatus has been modified and improved and 
studies made of the eiTect of various alterations of the curve of pressure 
changes and its actual influence upon the circulation of the extremity. 

We found that approximately 8o Mm. negative and about 20 Mm. positive 
pressure with an alternation rate of two to four cycles each minute brought 
about the greatest increase in the arterial circulation and caused the least dam- 
age to the intimal lining of the arteries, in patients with organic changes in the 
peripheral arteries. Elevation of the foot several inches above the level of 
the heart was found to be more satisfactory than the use of larger amounts 
of positive pressure to free the extremity of venous blood. Certain variations 
of these pressures have frequently been necessary as, for example, when treat- 
ing the cyanotic or static type of peripheral vascular disturbance which is 
associated with extensive arteriosclerosis, it has been found advisable to de- 
crease the amount of negative pressure to about 60 Mm. and to increase the 
positive pressure to about 40 Mm. 

The frequency or length of the “Pavaex” treatments must depend entirely 
upon the urgency of the condition which is being treated. Acute arterial 
occlusion either by operation, thrombosis, trauma or embolism must be con- 
sidered as a surgical emergency and the “Pavaex” treatments must be given 
as often as necessary to keep the extremity alive until an adequate collateral 
circulation has become established. The number of hours of actual “Pavaex” 
treatment varies from four to eight hours each day, while the less urgent and 
ambulatory patients receive from seven to 15 hours of “Pavaex” treatment 
each week. 

We would like to recite some of our observations with “Pavaex” therapy 
and present our ideas concerning the usefulness of this therapeutic adjunct 
to the treatment of various types of peripheral vascular disorders. The most 
startling results have been obtained among those patients who were suffering 
from a more or less sudden occlusion of the major arterial pathways to an 
extremity. There are also the patients in which temporary vasospasm of 
varying degrees plays such an important role in the ultimate outcome of the 
conditions ; well illustrated by the ivory-like skin in certain cases of embolism, 
sudden thrombosis, ligation or rupture of a main artery in relatively young 
people when we know the collateral vessels are adequate if only they could be 
made to function. Further definite proof can be found in the reports of 
“Stupeur Arterielle” during the World War, the work of Leriche and the 
more recent report by Oughterson of the relief of this sudden vasospasm by 
immediate lumbar sympathetic ganglionectomy. 

Our experiences in treating these acute crises of peripheral vascular acci- 
dents have been for us the most thrilling observations in our clinic for many 
years. In every instance of acute major arterial obliteration in which there 
has not occurred obvious death of tissues we have been able to relieve the 
spasm and draw blood into the exti'emity in an astonishingly short time with 
quick relief of pain and the prevention of gangrene. This has been accom- 
plished even when sensation in the extremity has been absent or markedly 
diminished. When “Pavaex” treatments were started a striking case was that 
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of a woman 37 years of age with transient auricular fibrillation associated 
with mitral stenosis. Treatments were begun five hours after an embolus 
had lodged at the bifurcation of the right common iliac artery. The pain in 
her leg, which was agonizing and not relieved by large doses of morphia, 
was completely relieved within 15 minutes by passive vascular exercises and 
the color of the leg was changed from an ivory white to that of an active hyper- 
emia. After a few days another embolus lodged in the left popliteal artery 
and the subsequent circulatory deficiency in the leg was relieved in less than 
five minutes. During the next two weeks the “Pavaex” treatments which 
at first were given at intervals of 60 minutes for periods of 30 minutes were 
gradually diminished in frequency until only five treatments of one hour were 
given each day. Three weeks after the first accident all treatments were dis- 
continued and she has continued to he well since February, 1934. Pedal 
pulses have returned in the left foot but there is no palpable pulse in the 
entire right thigh or leg. The arterial circulation is adequate in both lower 
extremities. Operative procedures of either embolectomy or lumbar ganglio- 
nectomy have been avoided. The dangers of subsequent thrombosis and 
continued neurocirculatory imbalance would certainly have continued after 
embolectomy. This case is typical of many other experiences we have had 
with cases of arterial embolism, peripheral aneurysms and sudden traumatic 
interruption of the major arteries. 

The value of “Pavaex” therapy diminishes as we approach the other ex- 
treme of peripheral vascular disturbances where occlusion of the arterioles 
occurs unassociated with sudden increases in the pathologic process and con- 
sequently uncomplicated by vasospasm or neurocirculatory imbalances. In 
some conditions there seems to be a condition of vasoparalysis as contrasted 
with vasospasm. In such cases the foot and toes usually remain congested, 
red or cyanotic in neaidy all positions with respect to the level of the heart 
and usually there is great pain. The picture is frequently complicated by 
serious disturbances in the veins. The primary and secondary arteries may 
or may not be occluded. Often the iwsterior tibial pulse is palpable and 
oscillometric readings may show evidence of some arterial circulation. In 
such cases the value of “Pavaex” treatments is not established and may rank 
as secondary in importance to the general procedures which have been out- 
lined, if, indeed, not actually harmful. 

There are all stages of progression of peripheral vascular diseases. When- 
ever the occlusive or thrombotic arterial processes outbalance the ability of 
the collateral vessels to furnish adequate arterial blood and also upset the 
normal, delicately adjusted vasomotor mechanism, then we have minor or 
major crises in which “Pavaex” therapy forms a most valuable adjunct. To 
be more specific, such conditions usually are present in cases of intermittent 
claudication together with other types of pain associated with rapid blanching 
of an elevated extremity. The main factor which frequently disturbs the cir- 
culatory balance after slow arterial occlusion is cold, which disturbs the normal 
vasomotor balance and prevents an adequate adjustment of the circulation. 
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The use of “Pavaex” therapy in the presence of open ulcers, acute infec- 
tion or gangrene, calls for definite judgment. An old principle usually attrib- 
uted to Larry specifies rest and nontraumatization as being very beneficial in 
the healing of wounds and in combating infections. It is obviously inadvisable 
to apply the massage b}’’ strong negative and positive pressures to acutely 
inflamed tissues. It is impossible to make a definite statement as to when 
it is safe to use it in connection with these various complications of peripheral 
vascular diseases. Common sense judgment must, to a large extent, be relied 
upon. In the presence of dry gangrene without obvious infection and without 
active migratory phlebitis we do not hesitate to employ it nor do we hesitate 
to use it in the presence of open superficial wounds provided the pressures 
are so regulated that they do not cause bleeding of the granulating tissue. 
With these precautions we have not yet encountered any trouble from the 
lighting up or the spreading of infective processes in a very large series of 
patients who have received active treatment. 

True thrombo-angiitis obliterans is a condition diagnosed about ten times 
as often as it actually occurs. Because of the obvious inflammatory nature 
of the disease, involving not only the arteries but the veins and nerves, we 
have had our difficulties both with regard to selection of pressures as well as 
the length of time of application of the “Pavaex” therapy. When there is 
acute superficial migratory phlebitis or intense rest pain out of proportion to 
what one can see, the inflammatory process appears to be so active that “Pa- 
vaex” therapy may do harm. The spi'eading inflammation and the vasomotor 
imbalance are indicated by the intense pain and the remarkably rapid play 
of skin colors when the foot is subjected to changes of temperature or to 
alterations of position with respect to the level of the heart. In the cj,uiescent 
phases of this disease when the intense rest pain is gone and the thrombo- 
inflammatoiy processes apparently inactive, the addition of “Pavaex” therapy 
has been beneficial. When the sufferers from this disease are fortunate 
enough to reach the stage of complete healing of the thrombo-inflammatory 
processes, nearly always accompanied by complete obliteration of the major 
arterial vessels, they are usually on pretty safe ground and get along comfort- 
ably with the continued observance of the great care learned by experience 
during their long siege of suffering. However, these so called healed or sta- 
tionary cases may be handicapped in their work and exercise from intermittent 
claudication and foot pains. In such cases the use of “Pavaex” therapy has 
been very beneficial but even then we have employed caution in the degrees 
of pressures used, lest the inflammatory processes be lighted up. 

The great problem with patients in the acute or threatening stages of 
thrombo-angiitis obliterans is to get them to realize the seriousness of the 
disease and to adjust their lives to the loss of one or more years devoted en- 
tirely to the business of trying to get the inflammatory processes healed and 
a comfortable circulatory balance established. This attitude toward the prob- 
lem would greatly enhance our results and would undoubtedly lessen the 
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so frequent extension of the thrombo-angiitic process to cardiac and other 
visceral vessels. 

In patients with peripheral arteriosclerosis associated with diabetic mellitus 
in which we so frequently see ulcerations, infections and gangrenous toes, the 
arteriolar bed is usually fairly good and “Pavaex” therapy has enabled us 
to establish an adequate circulatory balance. It, of course, must be used with 
great discretion and absolute willingness to vary the amounts of pressure as 
indicated by the condition of the foot. When there is dry gangrene, with 
no active inflammation, pressures of 8o Mm. negative and 20 Mm. positive 
are generally used. If there is a little more active inflammation we may 
begin with a negative pressure of 60 Mm. with no positive pressure ; depend- 
ing on elevation of the extremity, during treatments, for aid in the return 
of the venous blood. When there is definite venous engorgement, without 
acute spreading inflammation, we sometimes use positive pressures of as much 
as 30 to 40 Mm. To state the problem as a general principle — nobody will 
deny the benefit derived from active hyperemia in combating inflammatory 
processes, nor the harm of active massage in such processes. Procedures of 
therapy often put these two principles into antagonistic action and one has 
to decide at what point one must stop in order to secure the maximum benefit 
to the patient. An analogy of these antagonistic forces is seen in the treat- 
ment of an infected hand, in that one does not usually continue absolute rest 
throughout treatment at the expense of a functionless hand in order to avoid 
the danger of spreading the infection from manipulating the fingers. Active 
hyperemia of passive vascular exercises has been used in a large series of such 
cases and we feel it has been of immeasurable aid in combating all forms of 
gangrene, as well as ulcerations, or low-grade infections. Among these dis- 
turbances we have had many of our most striking results, associated with a 
quick healing of wounds and a rapid demarcation of the gangrene. 

With a prolonged use of over 100 Mm. negative pressure, we have pro- 
duced petechiae in the skin and have observed actual rupture of intimal sur- 
faces of the smaller blood vessels. The average negative pressure should be 
approximately 80 Mm. There are a few theoretical dangers associated with 
the use of Passive Vascular Exercise therapy but with reasonable judgment it 
has proved to be a very safe and efficient addition to the therapy of peripheral 
vascular diseases, in an experience of more than 16,000 hours of treatment, to 
over 300 patients with obliterative arterial diseases of the extremities. 
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KOCIlESTEn, N. Y. 

The element of spasm in peripheral arterial disease has long been known, 
but its importance only recently recognized. All of the most careful stu- 
dents of the circulation have realized that a purely mechanical explanation 
of it was inadequate. Thus Harvey, in his dissertation “De Motu Cordis et 
Sanguinis,” definitely links the force of the heart beat with the ability of the 
peripheral vessels to change their caliber as the two factors controlling the 
circulation. In another place he expresses this idea in a very specific form^ 
as follows : “It is manifested that the blood in its course does not pass with 
the same celerity, neither with the same force in the same places and at all 
times. ... In fear and under a sense of infamy and shame the face is pale, 
but the ears burn as if for the evil they heard or were to hear.” To John 
Hunter- we are indebted for the first proof of contractility in the arteries. 
He not only demonstrated this property, but, by measuring the relative pro- 
portions of contractility and elasticity in the various arteries, he established 
the significant fact that the small arteries chiefly possess this ability of regu- 
lating by their contraction the amount of blood going to the regions they 
supply, while changes in the caliber in the larger arteries are principally due 
to elasticity. We can but marvel at the accuracy of these deductions based 
upon experiments aided only by the simplest of instruments and carried 
out before the time of the Revolutionary War, fifty years before the his- 
tologic proof by Henle that smooth muscle fibers were present in the arterial 
walls. The presence of nerve filaments extending to the arteries was an 
anatomic fact of indefinite antiquity even in the eighteenth century, and their 
action in constricting the arteries was considered a necessary hypothesis. 
Only its actual demonstration was lacking, as is well illustrated by Haller’s^ 
statement in summarizing his extensive experiments. “The sudden changes 
produced in the circulation by the mind, the erection of the penis, of the 
clitoris, of the nipples of the breast ; the changes of color in the cheeks ; cold 
and heat, tremors, inflammations, obstructions, the strong motions which 
violent pains or wound of the nerves often occasion. All these facts con- 
sidered render very probable the action of the nerves on the arteries; since 
it, by this, appears that they have certainly a great power, either of retarding 
or accelerating the circulation. But I have never been able by any experiment 
to find, by observation, that irritating the nerves created any change in the 
velocity of the humours contained in the vessels of the circulation. I have 
indeed observed once or twice that by irritating the nerves it revived the action 

* Read before the New York Surgical Society, November 14, 1934. 
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of the blood and restored the motion of it in arteries that were cut which had 
ceased to sup]dy an3^ But T have had great reason to attribute this effect to 
some mechanical action.” Such was the situation for another century until 
within the same decade epochal discoveries were made in the physiologic 
and in the pathologic fields. Claude Bernard"* demonstrated the vasomotor 
control by sympathetic nerves over the peripheral circulation in 1851. In 
1858, Brown-Sequard** made the following deduction; “In those cases of 
gangrene in which no obstruction has been found after death in the vessels 
of the dead parts, it is extremely probable that a long persistent spasm of the 
blood vessels has existed.” Four years later Raynaud,® in his classic mono- 
graph on local asphyxia and symmetrical gangrene in the extremities, clearly 
showed that spasm could lead to gangrene. From this time we have known 
of arterial spasm as the cause of a relatively uncommon condition bearing 
Raynaud’s name. But until recent years we have, aside from this, practically 
ignored it clinically. With the reawakening of our interest in the sympa- 
thetic nervous system since the war, methods for the clinical study of vaso- 
motor phenomena have been developed. The data obtained have necessitated 
a complete revision of our conception of the peripheral circulation merely 
as a mechanical hydraulic system. In addition to its occurrence in Raynaud’s 
disease, arterial spasm is often a critical factor in the common organic arterial 
diseases. It is a frequent accompaniment of nerve irritation whether in the 
peripheral nerves or in the central nervous system, and it is an important 
sequel of trauma. 


SPASM IN ORGANIC VASCULAR DISEASE 

When one of the main arteries in the extremity is occluded by organic 
disease, the effect on the local circulation varies enormously. It has long 
been common knowledge that you may have complete obliteration of pulsa- 
tion in one or even both of the major arteries of the foot without impairing 
the viability of the part or even without causing any very noticeable symp- 
toms. In such a case the condition of two classes of vessels becomes of 
paramount importance ; namely, the collateral circulation and the smaller 
terminal arteries. In advanced noninflammatory occlusive disease such as 
that typically seen in arteriosclerosis occlusiva, either senile or diabetic, it 
can easily be demonstrated that associated with the circulatory deficiency 
there has been an inhibition of vasoconstrictor tonus. If the vasomotor 
nerves to the part are temporarily paralyzed by spinal, general or local 
anesthesia in such a case, there is no improvement in the circulation. Nature 
apparently has provided some method under these circumstances of over- 
coming even the physiologic degree of vasoconstriction.'* On the other hand, 
in many instances of inflammatory or irritative lesions of the arteries, it is 
possible to demonstrate a striking improvement in the deficient circulation 
when the sympathetic innervation is temporarily or permanently abolished.® 
Arterial spasm in such instances often does play the determining role in 
making a reduced circulation insufficient to maintain the ‘'viability of the part. 
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We believe the explanation for this can he deduced from the nature of the 
pathologic lesion in the two instances. In arteriosclerosis occlusiva the proc- 
ess is primarily a degenerative one and is limited to the intima and media of 
the vessels. In thromho-angiitis obliterans, on the other hand, there is an 
inflammatory reaction extending through the wall of the vessel. In fact, 
this is often so marked that the vein, artery and accompanying nerve trunks 
are glued together in one mass by it. The irritation of sensory sympathetic 
nerve fibers is probably the point of origin for the afferent impulses which 
cause the marked vasoconstrictor reflex. The motor impulses then cause a 
constriction in the diseased vessels from which the reflex arose, a result of 
no great importance, but they also cause a constriction of the anastomotic 
and terminal arteries on which the vialiility of the extremity distal to the 
arterial obstruction depends. This is the serious element about vasoconstric- 
tor spasm associated with an organic disease of the arteries. It is probably 
true that recent embolism or rapid thrombosis usually evokes a similarly 
irritative vasoconstriction of the collateral circulation. 

The recognition of this element of spasm in organic arterial disease is of 
great importance as its eradication enables us to improve the collateral 
circulation. The best method of accomplishing this is still somewhat in 
doubt. Peri-arterial sympathectomy does not permanently eradicate such 
spasm. Lumbar ganglionectomy does do so but is a major operative pro- 
cedure. The injection of foreign protein and other fever-producing drugs 
will result in vasodilatation for a few days but are definitely contra-indicated 
in patients with any degree of arteriosclerosis, on account of the danger of 
thrombosis. We have been very hopeful that the method of passive vascular 
exercise as outlined by Doctor Reid would materially assist in overcoming 
such spasm just as the muscle spasm about an inflamed joint can be gradually 
overcome by extension. Possibly the addition of a vasodilating stimulation 
by warming the blood in the simple method devised by Landis and Gibbon^ 
during the time the alternate suction and pressure is being applied to the 
involved extremity may further assist in this regard. In the common organic 
peripheral arterial diseases it is chiefly in thrombo-angiitis obliterans that 
continued spasm plays a particularly significant role and we wonder whether 
the added load put upon the vessel whose walls are involved in the inflam- 
matory reaction would tend to light up the active phase of the disease. None 
of the vasodilating drugs that have yet been used has succeeded in producing 
a lasting obliteration of this vascular spasm. Up to the present we still feel 
that lumbar ganglionectomy in carefully selected cases offers these patients 
the most complete and lasting vasodilatation of the collateral circulation. In 
brief, then, the treatment of arterial spasm superimposed upon organic 
vascular disease still has to be individualized for each case. 

RAYNAUD'’s DISEASE 

The classic example of arterial spasm is that seen in Raynaud’s disease. 
The paroxysmal nature of the attacks in the absence of evidence of organic 
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arterial disease makes the diagnosis of the outspoken cases of this malady 
relatively simple if no cause for vasomotor irritation can be found. Usually 
attacks can be initiated by immersion of the hands in cold w^ater. Women 
are predominately the sulferers of this disease. From the time of Raynaud’s 
original description, the theory of increased vasomotor activity had not been 
seriously questioned in the etiology of this condition until recent studies of 
Lewis and his coworkers.^” He advanced the theory of a local fault in the 
periphery independent of vasomotor innervation. Certain it is that psychic 
and reflex stimuli can induce true attacks of the disease. On the other hand, 
there are apparently typical cases in which the angiospasm is not fully 
released by temporary paralysis of the vasomotor nerves but is abolished by 
heat. Quite possibly these divergent views in regard to the underlying 
mechanism can be partially harmonized by the recent discovery of Smith- 
wick, Freeman and White.^^ They found that small amounts of adrenalin 
produced an attack of angiospasm in the extremities of patients with Ray- 
naud’s disease even after complete sympathetic denervation. Possibly, then, 
the local fault of Lewis may be a hypersensitivity to circulating adrenalin in 
these patients. We have not seen any patient with what appeared to be un- 
complicated Raynaud’s disease whose angiospasm was not at least diminished 
by a temporary or permanent paralysis of the A'asomotor innervation. In 
regard to treatment, most of the cases of Raynaud’s disease that we see in 
our clinic are not sufficiently severe to warrant urging a major operation. 
They are inconvenienced by the attacks but when they protect themselves 
from the cold they can carry on a fairly normal life. If such a person can 
move to a warm climate, we advise her to do so. In addition to such pro- 
tection from cold, we use Kerr’s method of treatment by recourse to the 
reflex hyperemia which follows hypercooling the extremity.^- When this is 
insufficient, or if the sensory acuity or the nutrition of the fingertips is 
threatened, then we advise dorsal ganglionectomy after proving that tem- 
porary denervation improves the circulation. 

When one becomes interested in spastic arterial disease, he finds a great 
number of individuals who have minor degrees of angiospasm in the hands, 
almost exclusively in women. In these individuals, the degree of vasocon- 
striction in the upper extremity may be as marked or even more so than in 
the lower extremity. The milder examples of this type merely show such an 
accentuation of the vasomotor gradient in the hand (Chart i). From this, 
however, there are all gradations up to true ischemic attacks in one or more 
fingers which have been described under the term “dead fingers.” Just what 
the relationship of these more numerous lesser degrees of angiospasm is 
to true Raynaud’s disease is uncertain. There is no evidence to suggest that 
these individuals are likely to develop a severe form of Raynaud’s disease, but 
there is no line that can be drawn to separate their condition from the more 
pronounced syndrome. 
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ANGIOSPASM SECONDARY TO FUNCTIONAL AND ORGANIC NERVOUS DISORDERS 

Anyone who has treated a considerable number of cases of old poliomyeli- 
tis will recall the usual coolness and blueness of the foot on the involved side 
at a moderately cool room temperature. This is a form of increased vaso- 
constrictor tonus as compared with the normal side and is not due to organic 
arterial disease as can easily be demonstrated by a temporary vasomotor 
paralysis. We have found that many organic diseases of the central nervous 
system associated with irritation or scar tissue formation may have an out- 
standing vasomotor component. We have seen this phenomenon also as a 
localized condition in functional nervous disorders. Irritation of the periph- 
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Chart i. — Temperature leadings of an exaggerated vasomotor gradient in the tipper extremities 
in a patient without other evidence of vascular disease. Note the extremely low temperatures of the 
fingertips. This patient had always known that her hands were colder than those of most people. 
No evidence, however, of attacks resembling Raynaud's disease. 

eral nerves or their roots such as is found with cervical rib, causalgia, or 
neuroma formation may be associated with marked angiospasm. 

The following recent case is an excellent example of vasomotor neurosis 
of this type. 

Case Report 

H. W., No. 94126, female, aged 45. Fifteen months ago this patient first noted vague 
numbness and tingling of the right hand which disappeared in a few days. She had a 
similar attack of short duration six months ago. Three weeks ago she began having 
intense numbness and tingling of the whole right hand extending up in an irregular fashion 
on to the wrist. Associated with this she had noted that the hand became bluish and at 
other times pale. With the attack she had pain in the hand. Recently she had noted 
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some pain in the right shoulder also. Her right hand had become extremely sensitive to 
cold, and heat relieved the numbness and pain. For the last ten days she had had to get 
up several times during each night on account of these symptoms, putting her hands into 
warm water, which promptly relieved the pain. Also at times during the day she had 
kept the hand wrapped in flannel. 

Past Ilistoiy immaterial as far as the present illness is concerned. 

Physical Examination . — Right hand paler and cooler than the left; radial and ulnar 
pulses good on both sides. Tenderness .over the right seventh cervical transverse process. 
Hypoesthesia on the palmar surface of the right hand and fingers; hyperesthetic area in 



Fig I — H. W RoentuenoKram of cer\ical region shows a hypertrophic 
spine situated at the tip of the right seventh transver<:e process extending foi- 
waid, Its shadow extending undei that of the first iih The lower borders of 
both seiemh cervical transverse processes have been outlined with pencil on 
the film 

the right thumb and wrist. Also area of hyperesthesia over the right shoulder and right 
antecubital fossa. Weakness on movements of the right hand and to a lesser extent of the 
right forearm Immersing the hands m cold water at 15° C. shows marked sensitiveness 
of the right hand and causes some color changes. Recovery of the hands, however, from 
the cold bath is at approximately the same rate. E.xposure of the right hand to cold 
water produces the same symptoms as the patient’s attacks. 

A radiograph showed a hypertrophic spine e.xtending forward from the tip of the 
right transverse process. It is exactly at this point that the patient experienced pain 
(Fig. I). 
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was removed (Fig. 2(7). The scalenus anterior muscle and fascia were divided (Fig. 3) 
in order to allow the forward displacement of the plexus and subclavian artery. The 
transverse process was not removed. 

Postoperative Course. — The patient’s symptoms were relieved at once. She has had 
no more attacks of tingling, numbness and no more pain in the right hand. She can now 
stand cold on the right hand without discomfort. 

Final Diagnosis . — Vasomotor neurosis associated with a neuroma on a posterior cord 
of the brachial plexus apparently induced by irritation of this posterior cord by an 
elongated transverse process. 

There are cases on record, for example, where the vasomotor irritation 
from a cervical rib has resulted in thrombosis of the radial and brachial 
arteries with maintenance of circulation in the subclavian and axillary 
arteries.^^ Mechanical pressure effects can in such an instance be entirely 
excluded. The thrombosis and associated gangrene in one or more digits 
was due entirely to arterial spasm. This evidence together with that of a 
similar thrombosis resulting after long periods of frequent angiospastic 
attacks in Raynaud’s disease provides conclusive proof, in my estimation, 
that continued spasm favors ultimate thrombosis in the spastic vessels, and 
argues strongly in favor of overcoming such spasm whether its presence 
results from peripheral nerve irritation, Raynaud’s disease, or accompanies 
organic arterial disease. Aside from distant vascular effects associated with 
peripheral nerve irritation from pressure or scar tissue involvement, the 
vasomotor neuroses secondary to other nervous disorders do not ordinarily 
cause serious symptoms and rarely will require treatment for themselves, 

ANGIOSPASM CONSECUTIVE TO TRAUMA 

The association of vasomotor disturbances with the late effects of trauma 
furnishes a fascinating story. There are two main types. The first of these 
is paroxysmal angiospasm which closely resembles the symptomatology of 
a local Raynaud’s condition with painful ischemic attacks, particularly on 
exposure to cold.^’^ The trauma may be many months in the past and un- 
associated with any gross scarring. Presumably this is a reflex phenomenon 
associated with scar tissue involvement of small nerves. We have not found 
evidence of general decalcification in this form of angiospasm and its treat- 
ment is similar to that of Raynaud’s disease. 

The other form of vasomotor disturbance resulting from trauma is called 
painful osteoporosis or reflex^ traumatic arthritis. Some will question the 
discussion of this interesting and important clinical syndrome among the 
angiospasms as there is definitely present, at least during certain stages, an 
increased vascularity about the inflamed joints. Leriche and his co- 
workers,^®- have ascribed the bone changes entirely to vasodilatation in the 
bones. However, vasodilatation achieved by removing the vasoconstrictor 
supply to the part over a period of years fails to produce such bone changes. 
Furthermore, together with the bone changes, there are usually outspoken 
evidences of arterial spasm in the cutaneous regions of the distal part of the 
foot. Consequently it seems to us fitting to consider this interesting sequel 
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of trauma with the angiosjiasm which frequently accompanies it. After an 
injury which may be single or multiple, serious or apparently quite trivial, 
the individual experiences a period of increasing pain causing disability. Ex- 
ercise of the part quickl}'’ brings on extreme pain after the syndrome is well 
established. Frequently within a month of the development of symptoms, a 
marked osteoporosis in the region occurs. This usually differs strikingly 
from loss of calcium associated with mere disuse in that it gives an early 
extreme mottling of the bone. The joints usually involved are those of the 
tarsus or carpus. In the region of the involved joints there is a marked 
increased vascularity. Frequently there is also evidence of sympathetic stim- 
ulation such as excessive perspiration, coolness and clamminess of the an- 
terior part of the extremity, etc. We are still in doubt about the exact cause 
of the bone changes and of the pain. But we know that both of these may 
remain with little improvement over intervals of several months or even 
years, although the ultimate result is usually some recalcification and diminu- 
tion in pain. When the interval has been many months, it is often found 
that the cartilages between the small bones have been destroyed and ankylosis 
has occurred. Frequentl)’' at the height of the osteoporosis a diagnosis of 
tuberculous arthritis has been made and amputation has often been advised. 
However, careful analysis of the bone changes can usually differentiate fairly 
readily between these two conditions, the chief confusing factor being the 
protracted course of each. There is a true inflammatory reaction in the 
joint itself but an infectious etiology can be dismissed. Apparently the 
mechanism of the condition is on a vascular basis. Whether the signs of 
sympathetic stimulation and arterial spasm are due only to the pain which 
dominates the clinical picture or whether there is a true vasomotor imbalance 
with vasodilatation in certain areas as about the joints and vasoconstriction 
in others, such as distal cutaneous ones, is not known. We sorely need 
further elucidation concerning the mechanism of the vasomotor changes. In 
accordance with our uncertainty concerning the mechanism causing the syn- 
drome, the treatment at present is empirical and its rationale is uncertain. 
However, the results in certain cases have been very gratifying. Leriche 
first advised periarterial sympathectomy. Although he and his school are 
still enthusiastic supporters of this form of treatment, it seems that even in 
their hands it has probably not proved thoroughly satisfactory as they have 
more recently resorted in a number of instances to ganglionectomy. It has 
been our experience that periarterial sympathectomy usually results in im- 
provement but most frequently this improvement is only temporary. 
Sympathetic ganglionectomy we have felt to be more satisfactory and we 
have achieved temporary relief of pain by anesthetizing the lumbar sympa- 
thetic cord. In lesser degrees of the condition, conservatism is justifiable as 
usually such cases eventually recover fairly completely. If some simple 
conservative treatment would permanently relieve these cases it would be very 
useful. 
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I am convinced that some reflex disturbance in the blood supply of the 
involved part is a common accompaniment of trauma and that the study of 
such minor conditions will result in valuable information being obtained, and 
almost surely in a better understanding of this significant type of reaction. I 
would also like to suggest that this component of spasm which we have seen 
playing such an important role at times in organic peripheral disease, follow- 
ing trauma, and also as a complication of certain nervous disorders, may 
possibly prove equally important in certain of the chronic parenchymatous 
diseases. Here also, it may well pay us to consider not merely the structural 
changes but the functional condition in the local circulation. 

CONCLUSIONS 

The existence of arterial spasm has long been known to occur as a com- 
paratively rare clinical entity. Its occurrence in the common arterial diseases 
of the extremities has only recently been studied. The extreme forms of 
angiospasm may undoubtedly lead to thrombosis and gangrene. Vasomotor 
disturbances following trauma present an interesting though complicated 
group of conditions which in their marked forms occur as striking clinical 
pictures and in their milder forms as frequent disturbances. 
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INDICATIONS FOR AMPUTATION IN PROGRESSIVE ARTERIAL 
OBLITERATION OF THE LOWER EXTREMITIES =>= 

Leland S. McKittrick, M.D. 

Boston, Mass. 

FROM TIIK PKUirilKIlAL VASCUI.AU CLINIC OF THE MASSACHUSETTS OENEIIAL HOSPITAL AND THE DIABETIC CLINIC OF 

THE NEW ENGLAND DIUCONESS HOSPITAL 

However much we may dislike to amputate a limb for arterial deficiency, 
we must still accept the end-result of a pimcess in which the rate of obliteration 
of arterial supply exceeds that of the development of collateral vessels, as 
amenable only to surgical removal. Moreover, an early understanding of 
the symptoms and physical signs which render a continuation of conservative 
treatment either unsafe or useless will not only return the patient to a state 
of physical and mental comfort but, in most cases, will relieve an economic 
burden which patient and hospital can ill afford to maintain. 

The indications for and the level at which amputation should be done 
are not always clear cut. Increasing experience in the care of these patients 
within the hospital and a careful follow up study of results after treatment 
will to a striking degree clarify the indications for a given operation. This 
is particularly true in the group with senile gangrene and in the group of 
patients with gangrene associated with diabetes mellitus. 

It is my privilege tonight to discuss that group of patients suffering from 
thrombo-angiitis obliterans, senile gangrene, and the so called diabetic gan- 
grene, beginning at the point where conservative measures have failed. I 
shall ti'y to outline as clearly as I can those indications for which we look in 
an effort to determine when and at what level amputation can be done. 

By conservative measures, I include all procedures except amputation of 
a digit or limb. For the purpose of this discussion, then, an operative pro- 
cedure as extensive as a lumbar ganglionectomy is included as falling within 
the realm of conseiwative measures. Without going into a detailed discussion 
of the various methods advocated for the care of these patients, it would 
seem necessary to briefly summarize the measures which have been found 
of practical importance to us in the treatment of these cases in the Peripheral 
Vascular Clinic at the Massachusetts General Hospital and in the Diabetic 
Clinic at the New England Deaconess Hospital. It is not the purpose of this 
paper to give reasons why certain procedures are or are not used by us. It 
would seem that we might render a more clear cut conception of these condi- 
tions as we see and treat them, if we avoid an academic discussion of the 
various methods advocated and present only an outline of the procedures 
which have seemed to us to be most useful and practical. From this back- 
ground, we shall attempt to outline the findings from which we determine 
that conservative methods have failed or are not worthy of a trial. Let me 

* Read before the New York Surgical Society, November 14, i934- 
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point out that, although the management of the three groups of cases is sim- 
ilar, the indications for a major amputation and the factors involved in the 
selection of treatment in each group are distinctly different. The man whose 
experience has been largely confined to the treatment of thrombo-angiitis 
will have many disappointments and a high mortality in his early experience 
in the management of diabetic gangrene. Conversely, the man whose experi- 
ence has been largely with diabetic gangrene may sacrifice an unnecessary 
number of extremities in the group of patients with thrombo-angiitis oblit- 
erans. I need not warn you that as our experience increases in the care of 
these patients, we more clearly visualize the course of the process in each 
individual case; a given foot which in our early experience might seem hope- 
less may later be recognized as amenable to a conservative operation. 

RESUME OF CONSERVATIVE MEASURES 

It is the aim of all conservative procedures to: (i) control infection; 

(2) relieve pain; (3) stimulate the development of a collateral circulation (it 
is quite possible that the improvement which takes place in many of these 
patients is due to a readjustment of the circulatory needs of a given foot 
rather than to an actual increase in collateral vessels) ; and (4) release vaso- 
motor spasm. These results we have tried to obtain by : 

(1) Rest in bed with sufficient medication to control pain. It is impor- 
tant that the resting position of the involved foot is such that the foot is not 
blanched (Buerger’s angle of circulatory sufficiency). 

(2) Large hot packs of saturated boric solution used to control a spread- 
ing infection. 

(3) Local applications of Dakin’s solution during the day, occasionally 
Obtundia (Clapp’s) for a painful ulceration, or a small amount of boric 
ointment at night. At the Deaconess Hospital, hexylresorcinol solution S T 37 
(1-4) is used when a nonirritating moist dressing is desired, 

(4) Careful hygiene of both feet; avoidance of pressure areas by placing 
a small pillow just above the heels ; daily massage with hydrous lanolin, Balkan 
frame and, in diabetic patients, particular care to the back. 

(5) Buerger’s postural exercises^ as modified by Alien- in all cases except 
those with evidence of lymphangitis or spreading infection. 

(6) General supportive measures such as iron for anemia, a well-balanced 
diet, and a high fluid intake. 

(7) Smoking is advised against. Since the appearance of Maddock and 
Coller’s^ work, stringent efforts are made to prohibit the use of tobacco by 
patients with thrombo-angiitis obliterans; less attention is given to it in the 
arteriosclerotics with or without diabetes. 

(8) Peripheral sensory nerve block, first suggested by SilberC and de- 
veloped by Smithwick and White,^ is our most important agent in the manage- 
ment of the more painful lesions in the lower extremities of patients with 
thrombo-angiitis obliterans ; it is of occasional benefit in arteriosclerotic gan- 
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grene, but is only rarely if ever indicated in the presence of diabetes mellitus. 
It not only gives complete relief from pain but combines with this the vaso- 
dilating effect of a sympathetic ganglionectomy. 

(9) Protein shock" using typhoid vaccine intravenously is much less fre- 
quently employed than in the past. It gives a temporary vasodilatation, is of 
value in the study of the vasomotor index f and in those cases without suffi- 
cient discomfort to warrant nerve block it shortens the hospital stay and at 
times is very helpful in obtaining a temporary vasodilatation in preparation 
for and following amputation of a digit. It is dangerous in arteriosclerotic 
and diabetic gangrene® because of the possible thrombosis which may occur 
during the prodromal stage when the rate of blood flow is diminished. It may 
prove particularly valuable in a group of thrombo-angiitis obliterans patients 
when the upper extremities are involved. 

(10) Sympathetic ganglionectomy has been done in only three of the 53 
cases of thrombo-angiitis obliterans and in none of the cases of either senile 
or diabetic gangrene in this series. 

(ir) Alternate negative and positive pressures"’ (“Pavaex” treatment 
of Herrmann and Reid^^) have not been used over a sufficiently long period 
of time to have influenced the group of patients studied in this series. 

METHOD OF EXAMINATION 

We depend upon a careful clinical examination for the determination of 
the arterial supply to a given extremity. Both legs are bared to above the 
knees. 

Inspection. — Rapid blanching on elevation and the slowly developing rubor 
or cyanosis when dependent is one of the most striking and constant find- 
ings of a poor arterial supply. The rapidity of blanching, the level to which 
the rubor extends, the presence or absence of atrophy of the calf or foot 
muscles, or of a puffy edematous apjiearance of the foot and toes are care- 
fully noted. Migrating phlebitis, if present, is of great significance. 

Palpation of the dorsalis pedis, anterior tibial, posterior tibial, popliteal 
and femoral arteries to determine the presence or absence of pulsation is of 
fundamental importance. Temperature variations to touch at the same level 
on the two sides and at different levels on the same side are important. 
Whether the foot is moist or dry may suggest the presence or absence of a 
vasomotor imbalance. 

The oscillometer is occasionally used but has not been found to be of great 
clinical value to us. 

Roenigenograpliic examination of the vessels to determine the presence 
or absence of calcification may be of value in differentiating between thrombo- 
angiitis obliterans and arteriosclerosis. It is of no value in determining the 
level at which amputation if necessary should be done. 

Spinal anesthesia novocaine block of one or more peripheral sensory 
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nervcs^^ or typhoid vaccine intravenously’ may be used to determine the 
degree of vasomotor spasm present. 

TI-IROMBO-ANGIITIS OBLITERANS 

Diagnosis . — A diagnosis of thrombo-angiitis obliterans is made in a man, 
usually young (the average age at onset of 53 patients was 41 years), with 
symptoms of years’ rather than months’ duration, most frequently beginning 
as cramps in the calves of his legs, or a soreness in his arches after walking. 
Occasionally one sees a rapid, fulminating type of disease with a short history 
and rapidly spreading gangrene. On entrance to the hospital, there will 
usually be a painful open lesion on one or more toes of a swollen dusky foot 
witli the usual signs of arterial insufficiency. The disease may involve all 
four extremities, nearly always involving the lower extremities first, usually 
one at a time. Migrating phlebitis, if present, is almost pathognomonic. 
Roentgenograms, except in the occasional patient where there is a superim- 
posed arteriosclerosis, will be negative for calcium deposits in the arteries. 
Usually the vasomotor index is low but occasionally quite marked. Collateral 
circulation may be developed to an extraordinary degree. 

Incidence of and Indications for Operation . — Most patients who seek 
hospital treatment for thrombo-angiitis obliterans have a painful open lesion. 
This usually involves one or more digits of a foot and as the disease progresses 
other extremities are involved. A high percentage of cases who come for 
hospital treatment will have had some type of amputation. Of 53 cases enter- 
ing the Massachusetts General Hospital during the past seven years, 32 per 
cent have had a minor amputation and 26.4 per cent (Table I) have had an 
amputation of a lower extremity. 

Table I 

THE INCIDENCE OF MINOR AND MAJOR AMPUTATIONS IN THROMBO-ANGIITIS OBLITERANS, 
ARTERIOSCLEROTIC, AND DIABETIC GANGRENE 


Diagnosis Total Cases No Op. Minor Amp. Major Amp, 

Thrombo-angiitis obliterans 53 41-6% 32.0% 26.4% 

Arteriosclerotic 55 3 * 5 . 4 % 9 - 1 % 54 - 5 % 

Diabetic 253 51 -0% 2.7% 46.3% 


In the management of these cases it is exceedingly important to recog- 
nize: (i) the marked tendency for the development of collateral circula- 
tion, and (2) the resistance which this group of patients has to the develop- 
ment of a septicemia or a rapidly progressive infection. This is in striking 
contrast to the deaths from septicemia or from local infections in any group 
of cases with gangrene and diabetes. In no instance have we had a death 
from septicemia in this group of patients, and in only four cases did a rapidly 
ascending infection or progressive gangrene necessitate a guillotine amputation. 

The slowly piogiessive course of the disease, the frequent involvement of 
all extiemities, togethei with the remarkable development of collateral circu- 
lation which occuis, make it safe and, we feel, important to avoid a major 
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amputation even at the expense of prolonged hospital treatment. For this 
reason, except in rare instances, a major amputation is not done without first 
attempting the removal of one or more digits and, if necessary, drainage of 
the deeper structures of the foot. Pain is no longer an indication for major 
amputation. Sensory nerve block with its accompanying vasodilatation and 
relief from pain has been the greatest single factor in lowering the incidence 
of major amputations. Smithwick and White^'’ report 25 cases with and 
without nerve block showing a drop of from 74 per cent to 30 per cent in the 
number of cases which come to a higher operation. 

An early high operation may be necessary for ( i ) progressive extension 
of gangrene in spite of conservative measures; (2) rapidly ascending infec- 
tion; and (3) destruction of so much of a foot that insufficient structures 
remain to insure adequate weight bearing should complete healing take place. 
The Gritti-Stokes amputation is the procedure of choice (Table II). Rarely 
is a higher amputation necessary. We do only an occasional amputation below 
the knee in these patients. When infection or gangrene is extending rapidly 
a guillotine amputation may he indicated. This is done below the knee if 
circulation will permit, otherwise above. In most cases when this operation 
has been done below the knee a closed amputation, usually a Gritti-Stokes, is 
advised as soon as the patient’s general and local conditions will permit. 

Table II 

INCIDENCE OF AMPUTATIONS AT VARIOUS LEVELS 

T. A. 0. Arteriosclerotic Diabetic 


Total cases operated 31 35 124 

Amputation of toe 54-9% i4-3% 5-6% 

Guillotine 9-7% 8.6% 6.4% 

Lower leg 6.4% 2.8% 12.1% 

Gritti-Stokes 25.8% 22.8% 15-3% 

Thigh 3-0% 51-4% 60.5% 


ARTERIOSCLEROTIC GANGRENE 

Diagnosis . — Arteriosclerotic gangrene is usually present in older people 
(the average age at onset of 55 patients was 65 years), affects both men and 
women, and in most cases one leg at a time. The upper extremities are rarely 
involved except by sudden massive thrombosis or an embolism. There is 
nearly always calcification of the vessels, very little vasomotor influence and 
only a fair tendency to develop collateral circulation. Calcification of the 
vessels of the foot and leg is usually demonstrable roentgenologically. There 
is a normal blood sugar. 

Incidence of and Indications for Operation . — Patients with senile gan- 
grene seek relief for three reasons: (i) an active lesion such as a small 
painful ulceration or slight infection ai'ound a nail; (2) gangrene of one or 
more toes; and (3) severe pain without any open lesion. Unless actual gan- 
grene involving the deeper structures of a digit exists most patients respond 
to the hospital routine already outlined. Undoubtedly the early response 
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to treatment represents a readjustment of the circulatory needs of the extrem- 
ity rather than a new develojjment of collateral circulation. Many of these 
patients come to the hos])ilal with severe, unhearahle rest ]min to become pain 
free within two weeks’ time without treatment other than the simple measures 
previously described. Gradual rehabilitation by regular graded, active exer- 
cises, careful foot hygiene, and living within circulatory possibilities may 
postpone actual gangrene for years. 

Amputation of a Toe. — In only five or 9.1 per cent of 55 cases of arterio- 
sclerotic gangrene was amputation of a toe successfully accomplished (Tables 
I and II). It is usually safe and ma}^ be successful providing that there is no 
lymphangitis for; (i) osteomyelitis of a phalanx without actual gangrene; 
(2) localized gangrene of the tip of a digit if there is pulsation in the popliteal 
artery and no definite level of temperature or color change in the lower leg, 
providing the jDatient is not having severe pain after two weeks of hospital 
treatment; and (3) in the presence of good pulsation in the dorsalis pedis 
artery. Major amputation was done in 54.5 per cent of our 55 cases. It 
is usually indicated for: (i) severe pain with or without actual gangrene 
which is not controlled after three weeks of careful hospital treatment as 
outlined above; (2) gangrene of one or more digits without pulsation of the 
dorsalis pedis artery, with deep infection or lymphangitis not controlled by 
constant moist dressings; and (3) gangrene of all or a part of a digit with or 
without pulsation in the popliteal artery when there is a definite level of 
temperature or color change with the foot in the dependent position. 

Amputation through the upper third of the loiver leg may be safely and 
usually successfully done in a patient under 70 years of age who is in good 
general condition, and has good pulsation in the popliteal artery providing 
that the skin at the level of incision is in good condition and there is no 
temperature or color change, and no lymphangitis above the level of the ankle. 

A Gritti-Stokes amputation commands about the same requirements as an 
amputation through the lower leg, except that good collateral circulation 
around the knee is of more advantage than pulsation of the main vessel. This 
would be shown by absence of pulsation in the popliteal artery and no tempera- 
ture or color change above the ankle, when the foot is dependent. Neither a 
lower leg nor a Gritti-Stokes amputation should be done if the patient’s gen- 
eral condition is poor and there is little likelihood of his using an artificial 
limb. 

A lozv or midthigh amputation is the simplest and safest amputation. It 
should be done on most patients over 70 years of age, when the patient’s 
general condition is poor or when a previous accident such as cerebral hemor- 
rhage or blindness makes the use of an artificial limb impossible. 

DIABETIC GANGRENE 

Diabetic gangrene appears more frequently at an earlier age (the average 
of 312 patients was 64 years) than the arteriosclerotic. There is glycosuria 
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and elevation of blood sugar. A story of intermittent claudication is more 
commonly obtained than in arteriosclerotic gangrene, and there is more 
tendency to develop a collateral circulation; in fact, many patients with dia- 
betes develo]) an adequate collateral circulation without ever having consulted 
their medical adviser because of symptoms. We have never seen the com- 
bination of thrombo-angiitis obliterans and diabetes. 

Gangrene of the arteriosclerotic type in a patient with diabetes mellitus is 
a wholly different problem from that due to thrombo-angiitis obliterans or 



Graph i. — Curve A represents the actual mortality following amputations, minor and major, 
for diabetic gangrene at the New England Deaconess Hospital. Curve B represents the mortality 
after deaths due to infection have been excluded. The resulting mortality is largely that of 
the general arteriosclerotic processes. 

even uncomplicated arteriosclerosis. The combination of devitalized tissue 
from lack of arterial supply and the lowered general and local resistance to 
infection in diabetes mellitus renders much more uncertain not only the 
future of the part in question, hut the life of the patient. Thei'e is no 
warning of the impending septicemia which frequently ensues. The risk of 
reamputation is great. The reward of an early, and accurate determination of 
when and where to amputate is short hospitalization, early healing without 
complications, and lower mortality. The penalty of delay or unwise selection 
of operation is infection in the stump, long convalescence, reainputation, and 
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a higher mortality. In the group of diabetic patients at the Deaconess Hos- 
pital who have come in with failing arterial circulation and lesions demanding 
hospitalization, 49 per cent of 253 patients during the past three years have 
required some type of amputation, and of these only 5.6 per cent had a suc- 
cessful amputation of a digit (Tables I and II). 

Graph i represents a study of the deaths occurring in these patients at the 
New England Deaconess Hospital from January, 1923, to November i, 1934. 
The general arteriosclerotic processes of the diabetic patient carry with them 
a definite unavoidable mortality. It is interesting to note from Graph i that 
it approximates 5 per cent, and that with the exception of 1932 this rate has 
been almost constant. The difference between this and the actual mortality 
of about 15 per cent undoubtedly represents the mortality either of delayed 
or inadvisable treatment; in other words, the mortality where infection has 
made the difference between success and failure. 

The indications for amputation in this group are not difficult to interpret 
if one has constantly before him; (i) the diabetic patient is frequently as 
old as his age in years plus the duration of his diabetes; (2) beginning 
gangrene in a patient with diabetes mellitus usually accompanies serious 
disease of the coronary and cerebral vessels, is frequently associated with 
failing eyes and heart, and in most cases is the beginning of a big economic 
load and a relatively short life expectancy; (3) treatment by trial and error 
is exceedingly dangerous and usually unsuccessful; (4) prolonged sepsis or 
pain seriously damages the already poor heart and kidneys of these patients 
and undermines their morale; (5) once gangrene has started the tendency to 
develop septicemia is greater than the tendency to develop adequate collateral 
circulation; (6) if a patient comes in for pain and is unrelieved by two or 
three weeks of conservative hospital treatment, as previously outlined, gan- 
grene if not actually present will eventually develop and early operation is 
preferable to continued pain and disability, complete loss of morale and finally 
amputation or death; and (7) the difference between the usefulness of a 
supracondylar and Gritti-Stokes stump in the diabetic over 65 is not sufficient 
to compensate for the increased risk of the latter. 

The circulatory requirements for specific operations are not materially 
different from those already described under senile gangrene, except that one 
must constantly have in mind the increased risk which the diabetic patient 
runs from infection and from reamputation. 

The guillotine amputation, usually in the upjrer third of the lower leg, is 
most useful in patients with diabetes (Table H). It is indicated: (i) in the 
presence of a bacteremia or septicemia; (2) for gangrene with extensive 
lymphangitis which does not respond to constant hot boric packs; and (3) for 
a patient with gangrene and extensive local infection, with severe untreated 
diabetes. This type of patient may be in such poor general condition that 
early removal of a large area of infection is indicated and primary suture too 
uncertain. 
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SUMMARY 

The conservative measures used in the treatment of thrombo-angiitis 
obliterans, arteriosclerotic and diabetic gangrene in the Peripheral Vascular 
Clinic at the Massachusetts General Plospital and in the Diabetic Clinic at the 
New England Deaconess Hospital have been outlined. 

The incidence of minor and major amputations in 53 cases of thrombo- 
angiitis obliterans, 55 cases of arteriosclerotic and 253 cases of diabetic 
gangrene is given. 

The indications for minor and major amputations in the three groups are 
discussed. 
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RELATIONSHIP OF THE PARATHYROID GLAND TO 
CALCIUM METABOLISM* 

Deforest P. Wileare, M.D. 

Philadelphia, Pa. 

The parathyroid glands first made their appearance on the anatomic 
horizon aljout 50 years ago, Sandstrom being the first to recognize them as 
independent organs. For several years they were considered to be aberrant 
thyroid tissue, but in the late years of the past century the individual func- 
tion of the parathyroids was finally recognized, and since that time these 
glands and the role played by their secretion in body metabolism have been of 
vital interest to the clinician, the research worker, and the biologic chemist. 
Since these glands have been classed among the organs of internal secretion, 
the amount of literature on the subject has been enormous. One paper on 
experimental work alone gives 2,600 references and another well over 500. 
The various theories as well as the case reports have been, to the clinician 
at least, most confusing. While the last word on this subject is far from 
being said, certain fundamentals seem to be established and this paper is an 
attempt on the author’s part to clarify for himself the principles of calcium 
metabolism and the effect of parathyroid secretions on this metabolism and 
also to work out a practical method of diagnosis and treatment of the cases 
in which hyperparathyroid function occurs. 

In this paper the citation of cases seen at the Orthopaedic and the Grad- 
uate Hospitals and direct references to published papers have been deliber- 
ately eliminated and the statements presented are only the personal conclu- 
sions drawn from these sources. The publication in the near future of the 
researches of Doctor White and Doctor Stein will give in more detail much 
of the data on which these conclusions are based. 

One sure fact that seems to be beyond dispute is that the parathyroid 
hormones play their most important clinical role in the deposition and extrac- 
tion of calcium salts in the body skeleton. To understand the pathologic 
problems a knowledge of the normal mechanism of calcium deposit is neces- 
sary. Bones owe their rigidity to the precipitation in them of calcium phos- 
phate and calcium carbonate, the phosphate being by far the more important. 
The exact formula of this phosphatic deposit is still in question but is of no 
consequence to the clinician. Although the experimental data on the subject 
are still incomplete and often very confusing, it now seems to be a well- 
established fact that our old theories of the specific power of the osteoblastic 
cells to lay down new bone must be discarded. According to the present 
theories the precipitation of calcium phosphate in bone is brought about by 
the local chemical action of a n enzyme, called by Kay and Robison phospho- 

* The Annual Oration, Philadelphia Academy of Surgery, December 3, 1934. 
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tase, acting on the calcium and phosphorus ions found in normal body fluids 
that bathe the hones. All body fluids are identical as far as calcium and 
phosphorus are concerned and blood serum can be considered as an example. 
This phosphotase is probably supplied by the cells of peri- and endosteum and 
it is supposed to act by causing a local overproduction of phosphate. It is 
also supposed to become active only in the presence of another enzyme known 
as vitamin D. 

The calcium and phosphorus ions of the Iflood serum are, therefore, the 
raw materials from which the calcium phosphate of the bone is formed. 
From a practical standpoint, blood serum may be considered to be a super- 
saturated solution of calcium and phosphorus ions. Its calcium ions can be 
divided into three distinct fractions. First, calcium that is normally soluble 
in any solution of the same composition as serum, the amount being about 
2 mg. per loo cc. of blood. Second, calcium held in solution by the para- 
thyroid hormones present in the serum^ 4 mg. per 100 cc., and third, cal- 
cium combined with protein, 4 mg. per 100 cc., making a normal total calcium 
content of lO mg. The first is known as^ cliemically dissolved calcium, and 
the second as biologically dissolved calcium, and the third as calcium pro- 
teinate. The first two forms are in equilibrium with phosphorus and are 
active in bone formation. The third form is inert and plays no part in calci- 
fication. In other words, chemically and biologically dissolved calcium are 
the active reservoirs of the materials fbr bone formation. The chemically 
dissolved calcium is a constant fraction but the amount of biologically dis- 
solved calcium seems to depend on the amount of parathyroid hormone pres- 
ent at any given time in the blood stream. 

It seems to be a primary law of body metabolism that the blood serum 
must always be in this state of supersaturation and that anything that de- 
stroys this condition will draw calcium or phosphorus from some other source 
to maintain it. To put it in another way — the amount of calcium and phos- 
phorus in the blood stream varies with the amount of parathyroid hormone, 
and this hormone must be satisfied. Normally, this condition is fulfilled by 
the salts absorbed from the alimentary tract, but if these be deficient, the 
calcium and phosphorus stored in the bones can be redissolved to make up 
the necessary amount. 

Vitamin D is another factor in maintaining the calcium-phosphorus bal- 
ance in the blood. This substance is supposed to aid in the absorption of 
the salts from the alimentary canal in addition to its action on the phos- 
photase in the bone. Normally, the ingestion of these salts amounts to about 
one Gm. of calcium and two Gm. of phosphorus per day and a like amount 
is excreted, 90 per cent of the excretion taking place through the feces and 
10 per cent through the urine. 

The evidence now at hand as to calciuin metabolism can, therefore, be 
summarized by these statements. First, the bone building mechanisms de- 
pend on the blood serum for their raw materials. Second, in normal blood 
serum there is an approximately fixed ratio between calcium, phosphorus, 
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parathyroid hormones and vitamin D, the normal ratio between calcium and 
phosphorus in the adult being about lo to 4? snd in the child about 10 to 5 - 
Third, that any disturbance of this ratio demands an extra supply of cal- 
cium or phosphorus from some source to reestablish this ratio. Fourth, if 
this extra supply can be obtained from ingested salts no bone changes will 
appear, but if it cannot be so obtained, the reservoirs of calcium and phos- 
phorus in the bone are called upon to supply the deficiency and decalcifica- 
tion makes its appearance. To state the same fact in another way, if one 
of the factors of this serum ratio be changed, all must be equally changed to 
prevent bone disturbance. 

In addition to its bone forming functions, calcium together with other 
ions is supposed to maintain the physicochemical equilibrium necessary for 
normal irritability of muscles and nerves. Its especial function is to lessen 
irritability at the neuromuscular junctions both in the heart and in voluntary 
and involuntary muscle fibers. 

In taking up the pathologic changes due to irregularity of parathyroid 
secretions, the clinical manifestations of lowered parathyroid secretion are 
now fairly well understood. Lowered parathyroid activity causes a marked 
diminution in serum calcium, but no loss of the total calcium of the body 
by excessive secretion, the excess calcium being stored in the spongy bone. 
The carpopedal spasms, general convulsions, etc., which are the distinguish- 
ing signs of tetany, are due, therefore, to the lowering of the total calcium 
content of the blood by the marked lessening of the biologically dissolved 
fraction. The introduction of calcium through the alimentary canal, espe- 
cially when given with a meat free diet, is of distinct use in combating this 
hypocalcemia and the symptoms caused by it. Of more importance is the 
use of parathyroid hormone. In 1924 this hormone was first extracted by 
Collip and has been used both experimentally and clinically. Its intramus- 
cular injection is followed by a rapid rise in serum calcium and an increased 
excretion of both calcium and phosphorus with diminution of the symptoms 
of tetany. 

The effect of hypersecretion still presents many unsolved problems and 
the facts presented here are drawn mainly from the experimental and clinical 
work done at the Orthopaedic Hospital originally by Doctor E. P. Corson 
White and recently by Doctors White and Stein. 

The addition of excessive parathyroid hormone to the blood stream brings 
about an excess of calcium ions and a lowering of phosphorus. At the same 
time there is a marked increase in the amount of calcium and phosphorus 
excreted. Normally, as has been said, 90 per cent of the calcium is excreted 
by the alimentary canal and 10 per cent by the kidneys. In hyperparathyroid 
conditions this ratio is reversed and up to 90 per cent of calcium is eliminated 
by the kidneys and as little as 10 per cent by the alimentary canal. If this 
excessive calcium excretion persists, marked kidney dysfunction occurs and 
a marked rise in the phosphorus content of the blood is brought about. 
Thei ef ore, while a high calcium and a low phosphorus value is seen in the 
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early stages of hyperparathyroidism, the hlood picture may he entirely 
changed by the loss of kidney function. It is, therefore, necessary to examine 
the eliminating power of the kidneys in all cases in which the hlood picture 
shows an abnormally high per cent of calcium. This extra calcium in the 
blood is necessarily drawn from the salts stored in the hone structures and 
decalcification will occur unless the normal blood balance is restored either 
by eliminating the causal factor or by increasing the ingestion of calcium 
and phosphorus from the alimentary canal. The blood picture above de- 
scribed is not necessarily caused by overactivity of the parathyroids — other 
pathologic states such as sarcoma, metastatic carcinoma, acidosis, and at 
times tuberculosis, will give the same picture — but the history, the clinical 
examination, and especially, the roentgenograph! c studies, will go far in 
clearing up the diagnosis. 

The clinical symptoms of hyperparathyroidism are mainly caused by 
these changes in the blood, and give the clinical picture of generalized ostei- 
tis fibrosa first described by Von Recklinghausen in 1891. The serum cal- 
cium rises to 12 mg. or over. Sei'um phosphorus falls to 2.7 mg. or under. 
The urinary output is increased to the point of polyuria. Urinary and renal 
calculi may be found. Renal damage occurs. Tbe muscles weaken and be- 
come easily fatigued and often painful. The gastro-intestinal tract often 
shows signs of irritation, leading to nausea, vomiting, or constipation. The 
long bones progressively decalcify, becoming thinned and distorted. Eventu- 
ally fractures may occur. Bone and joint ])ain and inability to bear weight 
are early and persistent symptoms. These bone changes are fairly well dis- 
tributed throughout the skeleton. The bone marrow is damaged and fibrous 
tissue replaces the normal cells. This fibrous change is progressive and gives 
rise to tumorlike masses within the bones. Cystic changes due to necroses 
occur, and when the filDrous tissue be invaded with giant cells, giant cell 
tumors will form. These giant cells can be found also in the walls of the 
primary cysts. Hemorrhage into these masses will give the typical brown 
tumors of Von Recklinghausen’s disease. 

Given a case in which the diagnosis of hyj^erparathyroidism is established, 
is there any quantitative test that will accurately estimate the amount of 
parathyroid secretion present? From an experimental standpoint such a 
test can be made which is known as the Flamilton test, and can be used clini- 
cally to estimate grossly the amount of parathyroid hormone present. How- 
ever, we can still rely on the clinical picture plus the repeated blood tests 
in planning treatment. 

This treatment is based on the fact that hyperparathyroid function throws 
into the blood stream an excessive amount of its secretion, thus destroying 
its normal ratio with calcium, phosphorus and vitamin D. To overcome this 
effective treatment must either reduce the amount of secretion or utilize 
the excess. Three types of treatment must be considered — surgery, roent- 
gen ray, irradiation and diet. 

Surgery when used alone is distinctly limited in its effectiveness. The 
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parathyroid glands vary greatly, both as to their number and their position. 
They can be classed in two groups^-those that are developed from the third 
bronchial cleft, and those developed from the fourth. The first group, 
usually two in number, lie behind or in the substance of the thyroid gland. 
The second group lie along the carotids and trachea and may extend well 
down into the thoracic cavity. Adenomata of these glands may form and 
when they can be diagnosed their extirpation is, according to some case re- 
ports, of distinct value. Removal of one gland will at times give temporary 
relief, but the remaining glands tend to hyperplasia and secondary removals 
are often necessary. Reports in literature of the operative results vary so 
much that no definite statistics can be given. It would seem, however, that 
surgical extirpation alone has given permanent results in a very small per- 
centage of cases. 

Roentgen ray irradiation is still in the experimental stages. It has been 
shown that the activity of the glands can be temporarily or permanently 
diminished by the use of fractional doses given over the whole parathyroid 
area at three- or four-day intervals. The total dosage employed is usually 
about 8o per cent of the erythema dose. It has the advantage of covering 
the whole parathyroid bearing area, but has the disadvantage of inhibiting 
thyroid function at the same time. A few successful cases of its use in cystic 
bone disease and giant cell tumor have been reported, but the amount of 
the dosage and permanence of its effect have not as yet been sufficiently 
tested. 

At the present time treatment by means of absorption from the alimen- 
tary canal seems to be the best method of combating the effects of parathy- 
roid hyperfunction. To accurately prescribe the needed amount of calcium 
and phosphorus intake it is necessary to know the exact degree of negative 
imbalance in each individual case. That is to say, each case must be tested to 
determine exactly how much the calcium or phosphorus excretion exceeds the 
intake. Such testing can be done only with hospitalized patients and by 
trained technicians. The exact amount of calcium phosphorus intake and 
output must be measured. In the Orthopaedic Hospital this is done for 
three consecutive days. The number of grains of calcium and phosphorus 
that must be incorporated in the daily diet of the patient to overcome the ex- 
cess of elimination over intake can then be estimated. Calcium chloride, 
calcium lactate and disodium phosphate and calcium biphosphate are the 
drugs usually used. To these are usually added an adequate amount of 
vitamin D, usually in the form of viosterol (250 D). 

To sum up the treatihent, accurate dietary measures to increase the cal- 
cium and phosphorus intake to a point that will restore normal ratio between 
these salts and the parathyroid hormone in the blood seems to offer the best 
method of coml3ating hyperparathyroid secretion. Surgery and the use of 
the roentgen ray in properly selected cases may be of great assistance, but 
so far as we know now should be used as adjuncts to diet rather than as the 
only method of treatment. 
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In cases with normal kidney function the high calcium-phosphorus diet 
works exceedingly well. However, in those cases in which there, has been 
marked kidney damage, operative removal of parathyroid tissue or irradia- 
tion together with a very small amount of extra calcium and phosphorus by 
mouth will probably save the patient from the pathologic calcification so 
often caused by damaged kidney. 

There are at present so many side issues that are still in the controversial 
state that to discuss them would only befog the main picture. We can, how- 
ever, hope that as experimental work goes on, and our knowledge increases, 
a more clearly cut and practical method of handling the whole field of faulty 
calcium metabolism may appear and that many of the puzzling problems, 
such as Paget’s disease, nonunion or faulty union of fractures, the various 
types of rickets, osteomalacia and osteogenesis imperfecta may finally yield 
to an understanding use of surgery and physiologic chemistry. 
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THE OBER OPERATION FOR SCIATICA=>= 

Henry W. Cave, M.D. 

New York, N. Y. 

Case Report— R. L., a sailor, aged 43 - Admitted to Roosevelt Hospital, December 
27, 1934, complaining of pain in the right thigh. 

History.— Thve.& months before, after sleeping all night in a cramped position, he 
was seized by a sharp pain in the right leg and thigh. This was continuous from the 
region of the right hip down the posterior and lateral sciatic region of the thigh and 
lateral side of the right leg. The pain was aggravated by walking, stooping, coughing 
and laughing. He was treated on shipboard by the application of hot irons to the painful 
area, which gave him some, but only temporary relief. 

Physical Examination.— Any attempt to flex the thigh upon the body or to extend 
the lower leg in relation to the thigh caused acute pain. Pressure over the sciatic notch 
caused great pain. Pressure along the lateral side of the thigh, roughly over the course 
of the sciatic nerve, was also painful. Doctor Burschell considered the case one of a 
sciatic neuritis and thought section of ileotibial band should be tried. Roentgen ray of 
the lumbosacral spine and pelvis was negative. The blood chemistry and Wassermann 
were also negative. 

Operation January 4, 1935, by Doctors Cave and Amendola. Incision six inches 
long, extending from the anterior superior spine on the right outward and downward, 
bisecting a line drawn from the upper edge of the greater trochanter of the right femur 
to a point directly over the spine of the ischium. The tensor faseije late was found to 
be exceedingly taut, particularly Just below and lateral to the anterior superior spine. 
An incision seven and one-half inches long was made dividing the fascia lata well out 
lateralwards. As this was done the fascia seemed to spring apart like a snapped piano 
wire. It was then undermined for approximately three inches ; this seemed to relieve 
the tension immediately. Several intermuscular taut fibrous bands were cut across. 
Wound sutured with silk throughout. 

Postoperative Course. — Uneventful, except for the amazing disappearance of the pain 
six hours after the operation. The only discomfort the patient has felt since the operation 
is the wound pain. Out of bed on the eleventh day without experiencing any weakness 
of the thigh muscles in the right leg, or pain of which he previously complained. 

Microscopic E.xamination. — Of the few strands of tissue removed at operation, 
showing a very few scattered lymphocytes, no inflammatory exudate was present. 

COMMENT 

Dr. Frank R. Ober, of Boston, who first suggested this operation for 
the cure of sciatica, has had his paper accepted for publication. It is with 
his knowledge and consent that I am presenting this patient before this 
society and describing this procedure of his before the actual publication of 
his paper, in a personal communication, Doctor Ober tells me he has operated 
upon 24 patients with sciatica by this method, ten of whom were bilateral. 
He believes that there are several imporant diagnostic points ; 

(i) Stiaight leg raising is usually limited whether sciatica is present or 

not. 

* Presented before the New York Surgical Society, January 23, 1935. 
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(2) When these patients are asked to sit and bend the body forward, 
with the legs extended on the examining talkie, it is very rare for the lumbar 
spine and pelvis to flex even to right angle. Many of these patients are 
unable to stoop over and touch the floor with their hands. 

(3) In most cases, Ely’s sign is present. 

(4) The most important diagnostic sign of the contracture is obtained as 
follows : The patient is placed directly on his side. The examiner places 
one hand on the pelvis to steady it and grasps the patient’s ankle lightly with 
the other hand, holding the knee flexed at a right angle. The thigh is ab- 
ducted and extended in the coronal plane of the body. If the contracture 
described above is present, the leg will remain abducted, the degree of ab- 
duction depending on the amount of contracture present. This sign is pres- 
ent both in the conscious and the anesthetised patient. If there is no con- 
tracture present, the thigh will abduct beyond the median line. 

The treatment of this condition resolves itself into one factor and that 
is the relief of the conti'acture. In ver}*^ severe cases, an operation is per- 
formed in the following manner: 

(a) An incision is made from just below the crest of the ilium down to 
the tip of the trochanter directly over the contracted iliotibial band. 

(b) The fascia lata is exposed forward as far as the anterior superior 
spine and backward to the edge of the gluteus maximus muscle. The area 
of the greatest contracture of the fascia can be seen readily and felt easily. 

(c) The fascia is now divided transversely from just below the anterior 
superior spine to the anterior border of the gluteus maximus muscle. There 
is immediate separation of the cut edges for a distance of three-fourths to 
one and one-half inches, depending upon the amount of contracture present. 
If the operator now attempts to carry out the test described above, it will 
be shown that the thigh will completely abduct. 

Discussion. — Dr. Russel H. Patterson thought we should be very 
conservative in our discussion of these cases, first, because there seems to 
be no consistently definite well identified pathology described. So far, opera- 
tions have been done empirically for the relief of pain more than for the 
correction of well understood pathologic disease entities. And, secondly, 
there are so many different types of operations for sciatica: (a) Several 
years ago Dr. Percy Roberts, at the Hospital for Ruptured and Crippled, 
freed the gluteus medius and gluteus maximus muscles from the crest of 
the ilium and got good results in his cases, (b) For a time there was quite 
a wave of enthusiasm for injecting saline solution, procaine or alcohol or mix- 
tures of these solutions in and about the sacral canal and sciatic nerve with 
reports of relief in many cases, (c) There is a group in the Mid-West who 
have been stripping the gluteal fascia off of the crest of the ilium and getting 
good results, (d) Recently Freiberg of Cincinnati has called attention to 
contractures of the pyriformis muscle causing symptoms of sciatica. 

Dr. Donald Gordon did not believe that what we saw and what doctors 
called sciatica was a sciatic neuritis. The neurologists demanded that there 
be hyperesthesia, anesthesia, or motor changes to make a diagnosis of true 
sciatic neuritis. He did not think nature ever shortened the sciatic nerve 
so that, as has been done, it could be stretched by manipulative measures to 
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OBSTRUCTIVE JAUNDICE 
D. Philip MacGuire, M.D. 

New Yoniv, N. Y. 

Clinical obstructive jaundice patients have a visible discoloration of the 
skin, mucous membranes, and sclera. Chemically, they have a retention and 
accumulation of bilirubin in the blood stream. The normal content circulating 
in the blood varies from one part of bilirubin to from 400,000 to 600,000 
parts of blood serum. When the concentration reaches from i to 40,000 
the skin becomes tinged and clinical jaundice appears. Icteric index is the 
measure of intensity of the color of the blood serum compared with a standard. 
The normal icteric index Agarics from three to six. The clinical evidences of 
jaundice are usually obtained when it reaches 20 or more. Between six and 
twenty is the latent period. Kupffer’s cells in the liver and the reticular cells 
of the spleen are concerned in the breaking down of the hemoglobin into 
bilirubin. Jaundice arises from the obstruction of the outlet of the bile capil- 
laries after the changed bilirubin has passed through the polygonal cells of 
the liver plus the bile salts and consequent obstruction and absorption. 
Obstructive hepatic jaundice presupposes a normal bile formation and a nor- 
mal mechanical excretion through the apparently normal liver cells. This 
mechanism does not continue for any great length of time after obstruction 
has occurred, for normal bile is no longer secreted nor are the liver cells intact. 
The jaundice, in the beginning, becomes obstructive due to a mechanical 
factor. This does not remain long, for as soon as the obstruction raises the 
hydrostatic pressure of the fluid within the ducts to a degree equal to that 
of the secretory liver pressure, there must, of necessity, be a cessation of 
flow or even a reversal of direction of the bile current with a function con- 
ducive to intrinsic damage to the liver cells. Bile salts are the specific products 
of the liver parenchyma. The production of bilirubin, together with bile salts, 
is a function limited to the liver. No other organ can simultaneously produce 
these two chemical substances. Along with bilirubin, bile acids are always 
present in normal blood. With the Szilard method, the bile acids of normal 
blood vary from five to 12 mg. with an average of seven mg. Katayama, by 
a modification of this method, failed to find bile acid in normal urine. An 
abnormally rapid rate of hemolysis eleA^ates the bilirubin of the blood serum 
but does not influence the concentration of bile acids. On the other hand, 
the production of liver damage increases the bile acids. But this has rela- 
tively little effect upon the bilirubin of the blood serum. Even in those cases 
of cholecystitis with transient biliary obstruction, there is a very definite 
increase in bile acids of the blood serum. The concentration of bile acids 
is also greater in some cases with normal icterus indices than in others with 
hyperbilirubinemia. Therefore, it is of paramount importance to determine 
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the bile acids in the blood, in addition to bilirubin, since the increase of bile 
acids is an absolute indicator of liver injury. Urobilinuria is also an index of 
the extent of the impairment of liver function. Normally, it does not exceed 
30 mg. in 24 hours by the method of Elman and McMaster. But in obstruc- 
tice jaundice, urobilin is negative and excreted in minute amounts forming a 
striking contrast to catarrhal jaundice. On the other hand, in obstructive 
jaundice, there is an increased elevation of the icterus index disclosing a hyper- 
bilirubinemia. The bile acids are increased above normal but they do not 
parallel the icterus index. There is also a distinctive change in the chemical 
composition of the blood in obstructive jaundice as shown by an increase of 
cholesterol which is present in two forms: (a) free alcohol, and (b) combined 
with acid as esters. Normal blood contains from i6o to 200 mg. per 100 ml. 
In obstructive jaundice, it is increased and may even reach 1,000 mg. per 
100 ml. The icterus index, in these cases, may go as high as 200, bile acids to 
75 mg. per 100 ml., and direct and indirect van den Bergh four plus. In making 
an estimate of the extent of the impairment of liver function, the nonprotein 
nitrogen, urea, uric acid, and the amino acid nitrogen, therefore, for an 
adequate estimation of complete liver function, and differentiation of the types 
of jaundice, biochemical analyses must include icterus index, bile acids, blood 
sedimentation test, cholesterol, nonprotein nitrogen, urea and amino nitrogen, 
uric acid of the blood, and urobilin excretion in the urine. 

Blood sugar determinations are essential as the carbohydrate metabolism 
is also disturbed by virtue of the fact that the liver regulates, quantitatively, 
the amount of carbohydrate that is furnished to the body cells in the varying 
conditions of carbohydrate intake and bodily activity. The internist should 
order insulin in the suitable cases. 

Since over 50 per cent of the fatal cases are due to postoperative 
hemorrhage, the clotting time is a very essential test, as the calcium of the 
blood unites with the bile salts and pigments in an attempt to detoxify the 
toxic state. In many of these cases, there is a hypochlorhydria as is evi- 
denced by the blood determination of the chlorides. Inflammatory infiltration 
about the ducts and even about the finer bile channels within the hepatic 
lobule, along with exfoliated epithelium and thrombic formation within the 
ducts, themselves, are further evidences of the severe injury to the liver. 

During the past ten years, two noted changes have taken place, as is 
evidenced by the referring of jaundice patients to the surgeons by the 
internists, especially in those cases where the bile salts plus bilirubin are found 
together in increased or abnormal quantities, showing obstruction. Also, if I 
may digress, the direct opposite of sending ulcer cases, especially duodenal 
and marginal, to the internist with the conviction that patient, persistent dieting 
and medical care will solve many of these cases where operative procedures 
are constantly failing and are, therefore, discouraging. The different tests 
enumerated above, along with the routine physical examination including 
Wassermanii, blood count, especially Schilling, cardiogram, and roentgeno- 
gram impresses one with the seriousness of these cases and also the importance 
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of group consultations, particularly as to the advisability of any operative 
procedure. A surgeon should have a thoroughly adequate experience before 
he undertakes to ojDerate on these cases. In the long standing toxic jaundice 
cases, he is entitled to a helpful sympathy since the mortality rate is high. 

All operative procedures, without exception, should be done in two stages. 
The first one is for drainage of the gallbladder when the obstruction is below 
the entrance of the cystic duct. It is accomplished by using a modification 
of the Kocher or Courvoisier incisions, making it more longitudinal. After 
exploring the common duct and determining the point of obstruction, which is 
below the cystic duct entrance in 90 per cent of the cases, the gallbladder 
fundus is then brought up to the aperture of the abdominal incision. Follow- 
ing sufficient packing and walling off, this viscus is drained with a trocar and 
cannula connected with a rubber tube and the edges of the aperture are held 
taut with Allis clamps. The female portion of a small size Murphy button is 
then introduced into the opening of the gallbladder. The male end of the 
button is inserted into one end of a long rubber drainage tube, following 
which the corresponding parts of the Murphy button are snapped together. 
Drainage is instituted in this way and suction is applied if necessary. The 
advantages of the Murphy button are: the absolute hemostasis of the edges 
around the opening of the gallbladder, its quick disconnection, and a further 
important function in the secondary stage of operation. Some surgeons 
prefer a 28 or 30 F. Pezzer catheter. Following the drainage, performed 
under a local anesthesia, the chemical analyses of the material obtained and a 
further check-up in the blood and urine chemistry is regularly made. The 
improvement that some of these cases show after 72 hours of drainage is 
remarkable. 

The consultants, having agreed upon the time for the second stage of 
operation, then make a Mayo-Robson or Mayo incision after a spinal anes- 
thesia has been given. This incision is closer to the median line than the first 
one. If the operator finds that he is dealing with a malignancy of the pancreas, 
he should disconnect the gallbladder fundus, with its contained Murphy but- 
ton, and use the other end of the button that was inserted in the drainage 
tube, and after proper sterilization, incise the neighboring first portion of the 
duodenum, suture in this part of the Murphy button, and connect the two. 
Drains are then inserted down to Morrison’s pouch and to the Murphy button 
anastomosis. 

If the obstruction consists of a large impacted stone in the lower portion 
of the common duct, as is so often the case, this area should be dealt with by 
reflecting and retracting the second portion of the duodenum after incising 
the peritoneum on the right side. This approach is very simple and easy 
compared with McBurney’s transduodenal approach. A T-shaped tube is 
then inserted. The gallbladder is not disturbed, since we have an actual or 
potential pancreatitis to combat, and our gallbladder drainage is absolutely 
essential in this complication. 

If, after exploring the cause of the obstruction, we find a complete stenosis 
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of the lower part of the common duct with repair out of the question, we then 
use the proximal stump and insert the end into the proximal duodenum. If 
the end inserted is split into four parts, using longitudinal incisions of half 
a centimeter, each of these parts can be sutured to the duodenal wall after 
their insertion by first threading a nontraumatic suture through the edge before 
insertion. Greater security is given, along with the bile current, by keeping 
the edges open so that no stenosis can occur. 

Even in those cases of common duct stenosis with virtual destruction, a 
direct anastomosis should be used. This should be possible by hooking a dull 
retractor, shaped like an aneurysm needle, over the V-shaped juncture of the 
hepatic ducts to steady our anastomosis. This is especially true on the cadaver 
in thin subjects where it is comparatively easy to repair the tissues even 
though a small portion of the common duct is left with which to make an 
anastomosis between the duodenum and the common duct. 

The point that I wish to emphasize is never, under any circumstances, 
resort to the old and obsolete technic which is exemplified by the Sullivan 
tube method, in which a space is left filled in by a rubber tube and covered over 
by various methods. From my observations, they are never successful since 
the stenosis becomes more acute and the adhesions aggravate the extreme 
seriousness of further exploratory dissection. Therefore, a direct anastomosis 
of at least a part of the cut edges- of the common duct is essential. Failing to 
accomplish this, an anastomosis of even a small stump of the upper portion 
of the common duct to the duodenum should be made. On the cadaver in thin 
subjects, it offers no great difficulty. 

CONCLUSIONS 

To improve the clotting time, transfusions of whole blood and glucose 
solutions should be administered. At the present time, we fully appreciate 
the extreme value of these solutions in this complication, a fact that was 
unknown a few years ago. Ten per cent calcium chloride solutions and 
ampules of calcium agglutinate are also useful, in this condition, since they 
increase the blood calcium. Chloride deficiency is improved by the introduc- 
tion of normal saline solutions and diluted hydrochloric acid solutions by 
mouth. One dram should be given daily in divided doses, gradually increas- 
ing the amount. Insulin should be administered in those cases showing 
increased blood sugar. The diet consists of various fruit juices and cereals, 
unless contradicted by some special complication. 

These patients suffer a fall of body temperature during the operative 
procedures. This condition has to be counteracted by using hot laparotomy 
pads, short exposures, and a warm operating room. 

The loss of fluids, caused by the drainage, must be counter balanced by the 
introduction of glucose and saline fluid. After the first 72 hours, the drain- 
age tube can be clamped for a certain time each hour in those cases where it is 
possible to do so. 

The time factor is one of the most serious considerations because, at best, 
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the patients are poor surgical risks. It is essential to make a thorough check- 
up to make sure that the drainage tubes, Murphy buttons, and syringes are 
in perfect condition before operating. This may sound strange to the unin- 
itiated, hut the Murphy buttons fit only in pairs and drainage tubes have been 
known to have a lumen that was imperfect. 

There appears to be little or no excuse for the delay in sending these cases 
to a hospital where a proper work-up and diagnosis can be made. Yet, daily, 
we see cases admitted in the late stage of jaundice due to obstruction. 
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The number of deaths resulting from trauma to intra-abdominal organs 
has increased in the past decade. In some of these cases, death has occurred 
almost immediately, because of extensive injuries to the body, the intra-ab- 
dominal lesion forming only a part of the general picture and not, as a rule, 
the chief cause of death. In a great many instances, however, the patients 
have lived for many hours after the accident, subsequently dying directly 
as a result of trauma to the abdominal viscera. It is in these cases that 
earlier diagnosis and treatment might lessen the high mortality of these 
injuries. Abdominal injuries naturally separate themselves into two groups : 
(i) Percutaneous injuries, caused by foreign objects such as bullets, knives, 
and so forth, in which a penetrating lesion of the abdominal wall is present, 
and in which the diagnosis of injury to the underlying viscera is made rela- 
tively easy, and (2) subcutaneous injuries, caused by a blunt force applied 
directly to the abdominal wall or even indirectly to the body, as in falling, 
lifting, or straining. In these injuries, no evidence of trauma to the abdom- 
inal wall is present, and the diagnosis and method of treatment in these cases 
are often exceedingly difficult. 

GeilP^ stated that subcutaneous injuries involved the abdominal viscera 
in the following order; liver, spleen, kidneys, intestines, stomach, bladder, 
and pancreas; the intestines were involved in ii.i per cent of his cases. 

Intestinal rupture is caused in three ways ; ( i ) By crushing, in which 
the intestine is caught between some fixed structure such as the spine or 
pelvis and the direct force is applied perpendicularly to the abdomen; (2) 
by tearing, in which the force is applied tangentially to the abdominal wall, 
causing the bowel to be torn from its attachments, and often tearing the 
mesentery also, and (3) by bursting from increased intra-intestinal pressure 
exerted by fluid or gas caught in the bowel between angulations of the wall. 
In Table I are listed cases of rupture of the intestines reported by various 
authors and tabulated according to the situation of the perforation. In 
some cases, the site of rupture was noted as merely “small intestine” with 
no specific localization to the duodenum, jejunum or ileum; in other cases, 
no note was present concerning the situation of the lesion, while in still oth- 
ers, no perforation was found at operation. Allowing for these discrep- 
Submitted for publication March 28, 1935. 
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3.ncics, it is seen fioiii Table I tlicit the siiibII intestine whs the site of rupture 
in more than 90 per cent of the cases, the jejunum and ileum were involved 
about equally, and together accounted for about 80 per cent, while the duo- 
denum and large intestine were involved in about 10 per cent of the cases. 
In reviewing the cases reported in the literature, it was noted that the be- 
ginning of the jejunum, just distal to the ligament of Treitz and the end 
of the ileum, in the region of the ileocecal attachment, were by far the most 
frequent sites of traumatic perforation. This is undoubtedly attributable to 
the limited mobility of these sections, and their proximity to fixed bony struc- 
tures, so that conditions conducive to perforation are present when extreme 
force is applied to the abdomen. 


Table I 

Silualiou of Subcutaneous Ruptures of the Intestines 

Cases 

Small Large 

Duo- intes- intes- Not 


Author 

denum 

Jejunum 

Ileum 

tine* 

tine* 

noted 

Total 

Poland^'’ 

• ■ 4 

14 

16 

22 

5 

0 

61 

Curtis^ 

. . 6 

44 

38 

21 

4 

3 

116 

Makins'® 

I 

6 

7 

2 

5 

0 

21 

Gage^” 

. . 10 

20 

43 

0 

6 

6 

85 

Lund^^ 

0 

5 

6 

5 

I 

2 

19 

Berry and Guiseppi®. . 

. . 26 

32 

32 

25 

10 

7 

132 

Tschistosserdorff-® 

I 

23 

25 

0 

3 

0 

52 

Battle^ 

• • 32 

III 

59 

2 

II 

7 

221 

Stanley-^ 

0 

3 

I 

0 

0 

0 

4 

Quain^o 

0 

4 

3 

0 

5 

0 

12 

Massie^^ 

■ ■ 4 

14 

8 

3 

I 

4 

34 

Vance, 1923! 

3 

4 

5 

0 

2 

0 

12 

Rowlands-- 

■ • 23 

157 

158 

0 

43 

0 

381 

Richter f-* 

0 

I 

3 

4 

3 

0 

9 

Vance,-' 1928 

0 

3 

4 

3 

0 

0 

10 

Beekman^ 

0 

0 

2 

0 

0 

0 

2 

Cooke^ 

3 

6 

2 

0 

I 

0 

12 

Totals 

... 113 

447 

412 

87 

100 

29 

1,183 


* .Situation not given more definitely, 
t Multiple ruptures. 


Perforation of the intestines of children is not a very common occur- 
rence; the liver is the organ most often injured in abdominal trauma in 
childhood. Beekman found only two cases among a series of 59 children 
admitted to the Bellevue Hospital with abdominal injuries. In Table II 
are listed some cases of rupture of the intestine collected from the literature, 
in which the age of the patient was given as 12 years or less. They are 
relatively few in contrast to cases of this injury occurring later in life. 
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Table II 

Data Concerning Subcutaneous Rupture of Intestines of Patients Twelve Years of Age or Less. 
The Quantities Given Here Arc Included in Those Given in Table IV 


Patients Operative Died Total 

operated mortality, without mortality, 

Author Cases on Died per cent operation per cent 

Poland 300 oo-o 3 looo 

Quj-tis 2 0 o 00.0 2 100.0 

Makins 4 4 4 loo.o loo.o 

Lund 2 2 I 50.0 50.0 

Berry and Guiseppi . 24 13 9 61 -5 83.3 

Quain 4 4 ^ 25.0 25.0 

Vance, 1923 2 2 2 100.0 100.0 

Massie 853 bo.o 3 75-0 

Richter n 9 3 33-3 2 45-4 

Moynihanis 9 7 4 57.1 2 66.6 

Vance, 1928 222 100.0 100.0 

Beekman 2 2 i 50.0 50.0 

White I I o 00.0 00.0 

Cooke 300 00.0 3 100.0 

Totals 77 51 30 58.8 26 ■ 72.7 


Case Report 

A white girl, 4 years ii months of age, was admitted to the hospital November 28, 
1934, complaining of abdominal pain. About two and one-half hours before admission, 
while playing, she had pulled a flower box, which measured about four feet by ten inches 
by ten inches (120 by 25 by 25 cm.), down upon herself. The box fell a distance 
of about three feet (90 cm.) with considerable force, pinning her beneath it. She was 
unable to extricate herself, but the box was removed after a few minutes. The child 
did not lose consciousness, and was able to arise and walk. Shortly thereafter she 
became nauseated and vomited. There was no hematemesis. She complained of some 
pain across the upper part of the abdomen, but this was not severe. An hour before 
she was brought to the hospital, the abdominal pain had become more severe, she had 
vomited again, had become cold and pale, and felt faint. 

She presented a typical picture of shock; cold, moist extremities, marked pallor, 
respirations 46, thoracic in type. Pulse 136, weak and thready (Graph i). The blood 
pressure could not be obtained (Graph 2). Immediate intravenous injection of 6 per 
cent solution of acacia was started, the foot of the bed elevated and heat applied to the 
extremities. 

On physical examination no contusions, abrasions, or lacerations were found on the 
abdominal wall. There was tenderness, graded 3, throughout the abdomen, and rigidity, 
graded 3, of the abdominal muscles. The patient could not localize the abdominal pain 
to any particular area. Hepatic dulness was not obliterated nor Avas there any shifting 
dulness in the flanks. There was no abdominal distention, and the liver and spleen 
could not be palpated because of the tenderness and rigidity. The lungs were negative 
to percussion and auscultation. An occasional extrasystole could be heard over the apex 
of the heart. The reflexes were not abnormal and there was no paralysis. Er3Throcytes 
3,770,000, leukocytes 17,600, polymorphonuclears 55 per cent. According to the parents 
the patient had voided grossly normal urine before she came to the hospital. Urinalysis 
in the hospital disclosed albumin graded i, a slight trace of sugar, and about six pus cells 
to the high power field. There were no erythrocytes in the urine. The child’s condition 
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graduallj" improved, and after 350 cc. of solution of acacia had been given, her blood 
pressure was 110/60. Skin was warm. Pulse 136 but of better quality. It was apparent 
that slic was suffering from a traumatic intra-abdominal lesion which required surgical 
treatment ; therefore she was brought immediately to the operating room. 

Under gas-oxygen-ether anesthesia a small right rectus incision was made, approxi- 
mately five and one-half hours after the accident. As soon as the peritoneal cavity was 
opened, free fluid but no blood was encountered. Starting at the terminal part of the 
ileum, the entire small intestine was carefully examined, until about two inches (five 
cm.) distal to the ligament of Treitz, a perforation about one cm. in diameter was found. 
^'his was closed, and the area inverted with two continuous rows of chromic catgut. 
There was no evidence of injury to stomach, duodenum, large intestine, mesentery, liver, 
or spleen. It was felt safer to leave a small Penrose drain in the lower angle of the 
wound. The complete procedure took 35 minutes. 



1 Z 3 ^ 5 6 1 & 3 10 11 12. 


Days after operation 

Graph i. — R ecord of temperature, pulse and respiration. 

Fluids were given intravenousb% and in increasing amounts by mouth, until, on the 
sixth day, the child was taking a liquid diet. The temperature and pulse rate gradually 
returned to normal. The drain was removed on the tenth day. Skin sutures on the 
twelfth and the silkworm tension sutures on the thirteenth days, when the patient was 
dismissed from the hospital. 

No one sign is pathognomonic of intestinal rupture, but the diagnosis has 
to be made from the general clinical picture, including the history and a 
carefully performed physical examination. In most cases, pain is the out 
standing symptom. It is present usually from the beginning, is constant in 
duration, dull, aching and not colicky in nature. It is diffuse throughout the 
abdomen early, and may then become localized. White^® reported a case 
of ruptured jejunum, in which the pain was localized to an area below and 
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to tlie ]eft of the umbilicus; tlic localization was similar to that of the pain 
of gastro jejunal ulcer. 

A variable degree of shock is present. This may follow immediately 
after the injury, or may be delayed. Many reports of cases are found in 
the literature in which the patient felt well after the injury, except for the 
abdominal pain, and walked into the hospital apparently in good condition, 
only to develop the signs of shock later. With shock are present the cold, 
clammy extremities; rapid, thready pulse, and lowered blood pressure. 
Nausea and vomiting are present, and continued vomiting, especially after 
recovery from the initial shock, is a valuable early sign of intestinal perfora- 
tion. 

Tenderness is present but usually is of no aid in early recognition of 



Hours 

Graph 2. — Record of blood i)re.ssurc. 

the situation of the perforation, because it is usually diffuse. Rigidity of 
the abdominal muscles is probably the most valuable single sign of intestinal 
injury. It is present early in almost all the cases, is persistent, and even 
under the influence of moqDhine abates very little. Distention of the abdo- 
men does not occur early, but is a manifestation of the peritonitis that later 
develops, and is a sign of poor prognosis when seen early. 

Shifting dulness in the flanks early in the course is diagnostic of intra- 
abdominal hemorrhage, either from the mesenteric vessels or from the solid 
viscera. It is doubtful if, in early cases, enough intestinal content is present 
in the peritoneal cavity to produce this sign. Obliteration of the area of 
hepatic dulness, often mentioned by some as diagnostic of intestinal perfora- 
tion, is seldom present in the early stages and is therefore useless as an early 
sign. One should look for it at the first examination, however, because its 
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detection at a later examination then becomes of diagnostic importance. 
Emphysema of the posterior abdominal wall is indicative of retroperitoneal 
rupture of either the duodenum or colon. 

The pulse, temperature, blood pressure, and respirations are dependent 
on the presence or absence of shock. When the diagnosis is not obvious, a 
check on these vital signs every 15 minutes will often aid in establishing an 
early diagnosis, so that early surgical treatment can be carried out. The 
temperature, which at first is usually subnormal, rises after the patient re- 
covers from the shock, and the pulse becomes slower and of better quality. 
A constantly rising pulse rate is of diagnostic importance, and if combined 
with an increased respiratory rate, surgical exploration is indicated. 

Examination of the blood usually reveals moderate leukocytosis. When 
bleeding is present, either from the mesenteric vessels or from a solid viscus, 
the leukocytosis is more marked and there is a fall in the number of eryth- 
rocytes and in the hemoglobin content. Hourly examinations of blood should 
be made. 

In regard to the diagnosis of intestinal perforation, then, it may be said 
that consideration of all the signs and symptoms is the important factor. No 
one sign or symptom is absolute, and no sign or symptom is to be disre- 
garded. If a definite diagnosis cannot be made when the patient is first 
seen, careful observation, with repeated physical and blood examinations, as 
well as frequent determinations of the vital signs, should be carried out. It 
should be remembered that intestinal rupture may result from an apparently 
trivial injury, and also symptoms of rupture may be delayed. Cope,^ in 
writing of the early diagnosis of this condition, stated that he would submit 
a patient to laparotomy if, in the absence of thoracic and renal injury, the 
following signs and symptoms were present: (i) severe abdominal pain per- 
sisting for six hours, accompanied by vomiting, gradually rising pulse rate, 
local rigidity, and deep local tenderness; or (2) absent or slight abdominal 
pain, with a steadily rising pulse rate, especially if the patient is restless 
and listless. 

The importance of making an early diagnosis, and operating early, is 
seen from the figures presented by Siegel,^^ who studied the records of 37^ 
cases in which operation was performed, and showed the increasing mortality 
as the time between the injury and the operation increases (Table III). 


Table III 


Mortality in Relation to Interval between Injury 
and Operation {Siegel) 

Time of operation in relation to time of the injury 


Mortality, 
per cent 


Within the first 4 hours 15 -2 

From 5 to 8 hours 44-4 

From 9 to 12 hours 63-6 

After 12 hours 70.o 
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From Table IV it is seen that the total mortality in both cases operated 
and nonoperated is about 73 per cent, approximately the same as that for 
children less than 12 years of age, as is seen in Table II. The operative 
mortality derived from the totals is about 60.7 per cent (Table IV) and it is 

Table IV 

Data Concerning Subcnlaneoiis Rupture of the Intestines of Patients of All Ages. The 


Quantities Include Those Given in Table II 

Patients Operative Died Total 

operated mortality, without mortality, 

Author Cases on Died per cent operation per cent 

Poland 61 o o 00.0 61 100.0 

Curtis 116 12 12 100.0 104 100.0 

Siegel 376 376 194 51-6 5 i -O 

Makins 21 15 12 80.0 6 85.7 

Kirstein 18 18 10 55.5 55-5 

Gage 85 40 23 57-5 45 80.0 

Eisendrath® 40 40 21 52.5 52.5 

Lund 19 15 8 53.3 4 63.1 

Berr)'’ and Guiseppi 132 84 67 79-7 48 87.2 

Tschistosserdorff 52 47 39 82.9 5 84.6 

Lockwood 27 13 8 61.5 14 81.5 

Battle 221 124 76 56.1 97 78-3 

Stanley 4 4 i 25.0 25.0 

Quain 12 12 5 41-7 -1 

Massie 34 24 17 70-8 10 70.6 

Vance, 1923 12 5 5 mo.o 7 100.0 

Moynihan 61 47 35 74-4 ^4 80.3 

Vance, 1928 10 10 5 50-0 50.0 

Cooke 12 I I 100.0 II 100.0 

Totals 1,313 887 539 60.7 426 73-4 


about the same, 58.8 per cent, for childi'en (Table II). The high mortality 
is accounted for chiefly by the late operations, when peritonitis is developing 
or has developed. However, another reason for the high operative mortality 
is that patients are in a state of severe shock. Preparation of patients who 
are in shock is an important part of the treatment, and one of us (Counsel- 
ler®) previously has pointed out the effleacy of 6 per cent solution of acacia 
in treating shock immediately, whether or not hemorrhage has taken place. 
MartiiF® has pointed out that following penetrating wounds of the abdomen, 
the important complications, in order, are shock, peritonitis, and hemorrhage. 
This is also true following subcutaneous injuries of the abdomen. Fraser 
and Drummond® have expressed the belief that very little intestinal leakage 
occurs from the perforation during the first six hours because peristalsis is 
absent and because the everted mucous membrane acts as a plug. Even in 
complete tears, according to the belief they expressed, the leakage is not 
great during the early hours, because of the contraction of the circular 
muscle layer in the severed ends. This substantiates the belief that immedi- 
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ate operation on a patient who is in shock only adds insult to injury, and that 
it is better to improve the patient’s condition first by means of measures to 
combat shock. The immediate treatment then becomes the treatment of 
shock when it is present, but if shock is absent, one should not wait for it 
to appear but immediately perform laparotomy. 

The outlook is better for patients whose perforations are high in the 
intestinal tract than it is if the perforations are lower, because of the rela- 
tively cleaner intestinal content of the higher segments, and hence the less 
likelihood of peritonitis developing. However, high tears are less likely to 
cause such early and striking symptoms as those in the lower part of the 
tract, so patients whose tears are high usually come to operation later. 
Among children who have sustained visceral injury, the younger the child, 
the more serious the outlook. 

In carrying out the surgical treatment, that procedure which can be done 
most quickly, with the least amount of shock to the patient and trauma to 
the tissues, should he chosen. The operation should not be prolonged, and a 
constant check should he kept on the blood pressure, pulse, and respiration of 
the patient, so that immediate treatment can be undertaken if shock super- 
venes. Long time-consuming resections should be avoided unless the viability 
of the injured intestine is questionable. 

The abdomen may be opened by an incision through either rectus muscle, 
to give the best exposure, unless localizing signs are present which indicate 
the section of the bowel involved. In these cases, the incisions may be plaqed 
to facilitate repair. 

After the peritoneum has been opened, if active bleeding is present, it 
is better to bring the intestines outside the abdomen and immediately to 
control the bleeding. If there is no hemorrhage, it is better to examine the 
bowel and mesentery minutely, starting at some fixed point such as the 
ileocecal region, and drawing several inches of bowel out at one time, follow- 
ing up or down the whole intestinal tract. When a perforation of the bowel 
is found it is better to cover it with a warm, moist sponge and lay it aside 
until the whole intestine has been examined. Sometimes, resection of a 
portion of bowel may be necessary because of multiple lesions close together, 
or because of a damaged blood supply in the mesentery, and if a perforation 
has been closed and then it is found that resection of the loop containing the 
closed perforation is necessary, much valuable time has been lost. 

The question of drainage is an individual one, and depends on the condi- 
tions found at operation. The same principles apply in these cases as in all 
operations on the abdomen. 

The postoperative care is concerned with seeing that the patient is kept 
comfortable by the use of sedatives, and that the intake of fluid is ade- 
quate ; fluid may be introduced by the intravenous, subcutaneous or rectal 
routes. After operation, feeding by mouth may be started with sips of water 
and the amount and consistency of the ingesta mav be increased as the patient 
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tolerates the increase'; gradual progress is made through liquid and soft to 
a normal diet. 
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It is generally agreed that the Janeway, or any good gastrostomy, works 
admirably in the presence of obstructive growths of the pharynx and of many 
of those of the esophagus, after stricture of the esophagus, and following 
pressure upon the gullet from mediastinal tumor. There are, however, cer- 
tain destructive growths of the esophagus, particularly those of the distal 
portion, and of the cardia after which a gastrostomy continues to leak 
(Fig. I). 

It is recognized that a gastrostomy in a carcinomatous stomach facilitates 
the radiologist in implanting radium in the gastric tumor. This, too, may 
be accomplished through a gastrotomy following which a jejunostomy may 
be performed and the stomach allowed to remain at rest. If, however, some 
special indications call for repeated approach to a gastric growth through a 
gastrostomy, one must occasionally choose between its advantages and the 
disadvantages of gastric incontinence. 

The combination of gastrostomy and pathology in the cardiac end of 
the stomach involving the lesser curvature has repeatedly demonstrated in- 
continence of the gastrostomy. There appear to be two essential factors in 
this lack of control of the fistula; namely, the impairment of the gastric 
vagomotor nerves and the resultant digestive effects upon the abdominal 
wall about the fistula. The loss of fluids and skin irritation so aggravate 
the distress of the patient that the surgeon may feel compelled to attempt 
closure of the gastrostomy. 

Encroachment upon the gastric vagus, particularly fibers entering into 
the pyloric branch, may either stimulate these fillers so as to produce a vago- 
tonic stomach or destroy these fibers so as to divorce the pyloric portion from 
the fundic part of the stomach, thus producing a diffuse pylorospastic stomach. 
The former condition is depicted in the psychopathic patient with vago- 
tonia^- ® (Fig. 2), with eructations and vomiting as prominent symptoms. 
The latter condition is represented by the stomach after annular resection."^ 
In both of these nervously impaired stomachs it is believed that the intra- 
gastric pressure is markedly increased. The fistula presents a means of least 
resistance and a site for regurgitant fluids. Occasionally, after gastrostomy 
feeding, such a patient experiences epigastric pain synchronous with painful 
gastric contractions (at 15 to 20 second intervals) and immediately following 
these spasms one may observe jets of gastric contents from the mouth of 
the fistula. These patients cannot vomit any more than they can swallow 
but they do pass through the early painful stage of the act of vomiting. 

375 



W. HOWARD BARBER 


AnnilsorSurKcn 
September, 1035 


Radiographs of these individuals indicate spasms of the pylorus or stomach 
characteristic of vagotonia. Some of the chyme passes on into the duo- 



Fig. I. — DrauinK of recent case reprc^ientinif nialiRnant Rrowth at cardia and lesser curvature 
The left vagus is sketched in to indicate relation of ncr\e fibers to tunioi. Gastrostomy in tins patient 
was followed by gastiic colic and incontinence at stoma. 

denum and when once beyond the pyloric sphincter continues on through the 
intestine. Large doses of belladonna, in certain cases at least, are of no avail 
in lessening the gastric colic. Possibly the impairment or destruction of the 



Fig. 2 . — Hi awing of vagotonic stomach in psychopathic jiatient with 
maiked legurgitation and soniiting. Diffuse pjloiospasm was observed on 
radiogram and in open abdomen. 

vagus nerve at the cardia renders ineffective the action of atropine upon 
the termination of this nerve within the stomach wall. These unfavorable 
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stomachs occur infrequently and are thought to be vagotonic from medias- 
tinal or gastric irritation, 

Wolfer^' has published a similar conclusion regarding the wisdom of 
performing jejunostomy rather than gastrostomy for these lower esophageal 
cancers, chiefly because of the severe colicky pyloric pain experienced in 
such cases. 

This condition of gastric malfunction is not to he mistaken for the too 
frequent instances in which acute dilation follows operation. In this latter 
condition the operative procedure may have been carried out smoothly and 
expeditiously and the patient returned to bed in a very satisfactory state. 
Proper feedings in proper amounts may have been regularly administered; 
but if one catheterizes the gastrostomy he may obtain as much as two quarts 
of foul material. It is remarkable because the stomach of such an individual 
at laparotomy is often small, atrophic, and a]5parently incapable of such di- 
lation. This can be prevented or relieved by instructing the nurse in charge 
to aspirate or to gently irrigate the stomach before the introduction of each 
feeding. 

The principle of rest for a diseased stomach would seem to contra-indi- 
cate using such a stomach as a feeding reservoir. It is the practice on the 
Third Division, Bellevue Hospital, after determining inoperable malignant 
involvement of the stomach, either to close the abdomen at once or to per- 
form jejunostomy. 

In those instances of destructive esophageal growths in which it is 
feared that motor gastric disturbances will interfere with satisfactory empty- 
ing at the pylorus after gastrostomy, one may add section of the branches 
of the principle anterior nerve on the stomach wall.^ This has been car- 
ried out in several such cases with apparent encouraging results. 

If one desires to explore manually it is thought wise to make a median 
or right paramedian laparotomy and use the left rectus by means of a stab 
wound as the site for the jejunostomy. The exploratory wound may then 
be closed independently and protected by the dressings from exposure to 
digestive juices. This is important because if jejunal secretions seep into 
the depths of the wound necrosis and protein absorption follow with high 
temperatures, rapid pulse, pallor, eic., suggestive of the “shock” syndrome 
following protein intoxication. Preserving the rectus fibers provides some 
sphincteric control and guards against wound contamination. In most in- 
stances observations before operation suffice to disclose the degree of meta- 
stasis so that the incision for jejunostomy is all that is necessary. 

From an examination of the case records of the Third Division at Belle- 
vue Hospital the past five years (i 930 -i 934 ), there appear 43 cases of gas- 
trostomy. Of these ten succumbed so soon following operation as to make 
a determination of the functioning of the gastrostomy impossible. Of these, 
five died of shock, four of peritonitis and one of pneumonia. 

It is interesting to note that these cases have been increasing in number, 
there being none in 1930, seven in 1931, 22 in 1932-1933 and 14 in 1934. 
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Of the 33 cases studied, five were considered not working well from 
the standpoint of gastrostomy, and 28 as functioning satisfactorily. An ex- 
amination of the five unsatisfactory cases indicates that the lesion was at 
the caidia in three (60 per cent) and in the esophagus above the cardia 
in two (40 per cent). In the 28 successful gastrostomies, in five (18 per 
cent) the pathology was at the cardia, four (14 per cent) in the lower third 
of the esophagus, seven (25 per cent) in the middle third, four (14 per cent) 
ill the upper third, and eight (28 per cent) in the pharynx (Figs. 3 and 4). 



Fig. 3. — Diagram based on Table 
I representing location of esopbagcal 
disease for which gastrostomy was 
performed and worked well. Note iS 
per cent located at cardia and 82 per 
cent above. 



Fig. 4. — Diagram representing 
distribution of malignant growths for 
which gastrostomy was performed and 
worked unsatisfactorily. Note 60 per 
cent at cardia and 40 per cent above. 


There were 13 jejunostoinies from 1932 to 1934 for inoperable gastric 
cancer. Of these, six were of the type described by the author in 1932- ‘ 
This technic embraces jejuno jej unostomy and a two-barreled jej unostomy. 
The temporary jejunostomy has been found to work well in the acute cases 
or cases requiring jejunostomy for a short period of time. In these, the 
muscle-peritoneal flap combined with double inversion about an indwelling 
catheter and omental grafting has been found advantageous to the more 
common older methods. The permanent method lessens the incidence of 
postoperative mortality, does away with the fear of having the catheter come 
out and of the danger of replacing it, and by presenting two openings for 
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Table I 

Correlation of Gastrostomy Function and Location of Pathology'^' 

1931 


Location 


I. J.T. 

Carcinoma 
Esophagus 
Stomach 
(lesser curvature) 

2. R. S. 

Carcinoma 
Esophagus 
(upper 34) 

3. B.H. 

Carcinoma 
Esophagus 
(upper 34) 

0 -T fistula 

4. A. S. 

Carcinoma 

Esophagus 

(mid. 34 ) 

5. H.M. 

Carcinoma 

Esophagus 

Stomach 

6. J. M. 

Carcinoma 

Esophagus 

Stomach 

7. W. S. 

Carcinoma 
Esophagus 
(lower 34) 
Stomach 

8. C.J. 

Carcinoma 
Esophagus 
(mid. 34) 

9. W. M. 

Carcinoma 
Esophagus 
(upper 34) 

10. J.L. 

Carcinoma 

Larynx 

Tracheotomy 

II. C. G. 

Carcinoma 

Nasopharynx 

Tracheotomy 

12. T. C. 

Carcinoma 
Pharynx 
(rt. tonsil) 

13. B.H. 

Carcinoma 

Esophagus 

14. M. P. 

Carcinoma 


Stomach 

Carcinomatosis 


Operation Function 

Janeway Works well 

(L.) 


Janeway Works well 
(mod. W.) 

Janeway Worked well 
(B.) 


Janeway Works well 

(L.) 

Janeway Works well 
(mod. N.) 

Janeway Works well 

(L.) 

Jane way Worked well 

(L.) 


1932-1933 

Janeway Acute dilation 
(B.) Stomach 

Regurgitation 
Janeway Works well 
(N.) 


Janeway Works well 
(B.) 


Janeway Works well 
(B.) 


Janeway Works well 
(B.) 

Janew'ay Works well 
(mod. C.) 

Janeway Regurgitation 
(mod. S.) 


Disposition 

Discharged 48 days post- 
operative 

Discharged 30 days post- 
operative 

Died 12 days postoper- 
ative. (Hemoptysis) 

Discharged 31 days post- 
operative 

Discharged 31 days post- 
operative 

Discharged 18 days post- 
operative 

Died 17 days postoper- 
ative (pneumonia) 


Discharged 14 days post- 
operative 

Discharged 13 days post- 
operative 

Discharged 13 days post- 
operative 

Tracheotomy closed. Dis- 
charged 72 days post- 
operative for continued 
radiotherapy 

Discharged 17 days post- 
operative 

Discharged 2 months 
postoperative. Radio- 
therapy 

Died 17 days postoper- 
ative (perforative gas- 
tritis) 
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Table I {Contimicd) 




Location 

Operation Function 

Disposition 

15 - 

V. G. 

Carcinoma 

Janeway Worked well 

Died 20 days postoper- 



Esophagus 

(mod. L.) 

ative. Lung abscess. 



(mid. 


Subdiaphragmatic ab- 



0 -T fistula 


scess. Peritonitis 

i6. 

H. M’C. 

Stricture 

Janeway Works well 

Seven months’ treatment 



Esophagus 

(B.) 

of stricture; then clos- 
ure of gastrostomy 

17 - 

G. S. 

Carcinoma 

Janeway Worked well 

Died 24 days postoper- 



Esophagus 

(L.) (regurgitation) 

tive (pneumonia) 



(mid. M) 



i8. 

H. R. 

Carcinoma 

Jane way Worked well 

Died 25 days postoper- 



Esophagus 
(mid. Yi) 

0 -B fistula 

(mod. C.) 

ative (pneumonia) 

19. 

J. R. 

Carcinoma 

Janeway Worked well 

Died II days postoper- 



Esophagus 

(mod. C.) 

ative (cachexia) 



(lower Yi) 



20. 

J. B. 

Carcinoma 

Janeway Works well 

Discharged 30 days post- 



Esophagus 

(mod. N.) 

operative 



(lower Y^) 



21. 

E. K. 

Stricture 

Janeway Works well 

Four months' treatment 



Esophagus 

(B.) 

stricture, then gastros- 
tomy closed 

22. 

iM. R. 

Carcinoma 

Janeway Works well 

Discharged 57 days post- 



Esophagus 

(mod. L.) 

operative 

23 - 

P. R. 

Carcinoma 

Janeway Works well 

Discharged 37 days post- 



Esophagus 

(B.) 

operative 



(lower 4 cm.) 

1934 


24. 

I-I. W. 

Carcinoma 

Janeway Pylorospasm. 

Discharged 2 months 



Stomach 

(mod. L.) Regurgitation 

postoperative 



(lesser cuiwaturc) 


Discharged 13 days post- 

25 - 

P. R. 

Carcinoma 

Janeway Regurgitation 



Stomach 

(B.) 

operative 



(cardia) 



26. 

I. H. 

Carcinoma 

Janeway Regurgitation 

Died 46 days postoper- 



Esophagus 

(B.) 

ative 

27. 

E. S. 

Carcinoma 

Janeway Worked well 

Died 30 days postoper- 



Esophagus 

(B.) 

ative 



Stomach 

Vag. Sect. 


28. 

C. W. 

Squamous Cell 

Janeway Works well 

Discharged 1 1 daj'^s post- 



Epithelioma 

(B.) 

operative 



Nasopharynx 

Vag. Sect. 

Discharged 13 days post- 

29. 

F. P. 

Carcinoma 

Janeway Works well 


Esophagus 

(B.) 

operative 



(mid. Y) 

Vag. Sect. 

Discharged 1 8 days post- 

30. 

J. C. 

Carcinoma 

Janeway Works well 


Larynx 

(B.) 

operative 



Esophagus 

Vag. Sect. 

Died 10 days postoper- 

31 - 

W. L. 

Carcinoma 

Janeway Worked well 


Esophagus 

(mod. L.) 

ative (pneumonia) 


(mid. M) 
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Table I {Continued) 




Location 

Operation Function 

Disposition 

32. 

E. M. 

Carcinoma 

Janeway Works well 

Discharged 19 days post- 



Esophagus 

(mod. C.) 

operative 



(lower }i) 



33 - 

J. F. 

Carcinoma 

Janeway Worked well 

Died 16 days postoper- 


Tonsil 

Larynx 

. (mod. C.) 

ative 



* This table includes two 

cases of stricture of the esophagus. Cases 16 and 21, and 


31 cases of malignancy. 

jejunal feeding instead of one, divides up on the traumata of tubal feedings. 
Jejuno jejunostomy combined with jejunostomy provides for the entrance 
of digestive secretions from the stomach and duodenum into the jejunum 
below the stoma and does away with the possibility of technical intestinal 
obstruction. It is generally understood that these cases being of advanced 
malignancy have practically no life expectancy so that the object of any 
palliative procedure can be to prolong life but a few days and make these 
few days more endurable. At the present writing it is believed the Jane- 
way gastrostomy in the pharyngeal and esophageal cases and the permanent 
jejunostomy for the esophago gastric and certain of the inoperable gastric 
growths best ensure the desired results. 

These operations have been performed by many different surgeons on 
the Third Division so that the results more typically represent those of gen- 
eral surgical practice in a city hospital. It will be observed that, during 
1934, four gastric vagotomies were performed in conjunction with the Jane- 
way gastrostomy. The effect upon gastric function favorably impressed 
those of us who observed these cases daily, but no conclusions are to be 
di'awn on these few observations at this time. 

Conclusions 

(1) Gastrostomy (Janeway) is recommended for carcinoma and ob- 
struction of the pharynx and esophagus. 

(2) Gastric vagotomy may be added to gastrostomy for a destructive 
lesion of the lower half of the thoracic esophagus. 

(3) Jejunostomy has been used in this series in inoperable gastric carci- 
noma not considered entirely hopeless. 

(4) Both temporary and permanent jejunostomy has its indications in 
the inoperable or not primarily resectible ulcers and new growths of the 
stomach. The technics already published give best results at the present 
time. 
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TORSION AND VOLVULUS OF THE STOMACH WITH 
DIAPHRAGMATIC HERNIA* 

S. Dana Weeder, M.D. 

Philadelphia, Pa. 

Torsion and volvulus of the stomach are of engaging interest because of 
the rarity of the total variety, there being only about 70 cases reported in the 
literature, the obscurity of the etiology of both total and partial and a grow- 
ing interest in the diagnosis of the partial and intermittent group. 

Great emphasis has been placed by most writers on terminology and 
classification. Becher states that true volvulus means rotation of the whole 
viscus between pylorus and cardia, while torsion takes place around the other 
axis. Von Haberer suggests volvulus mesenterio-axialis and volvulus 
organo-axialis. All recognize total and partial varieties. In describing them 
they use interchangeably the terms twisting and rotation. Torsion is derived 
from the Latin torqueo meaning to twist. Volvulus comes from the Latin 
Volvo meaning to roll. It seems inconsequential from either a descriptive or 
etiologic basis whether the stomach twists or rolls itself. Obviously in either' 
case rotation has occurred. It would seem, then, for the sake of accurate 
description, clarity and simplicity, the term rotation of the stomach be used. 
We may then describe partial or complete rotation which may be around 
either the long or transverse axes of the stomach, from right to left or left 
to right in rotation around the transverse axis, or anterior or posterior in 
those cases of rotation around the long axis and those that rotate around 
both axes (Figs, i, 2 and 3). 

Many explanations have been offered as to etiology, but the exact 
mechanism by which rotation occurs is still obscure. The conditions in which 
either partial or complete rotation has occurred are well described. In all 
the cases there has been a lengthening of the mesenteries, particularly the 
gastrohepatic. This lengthening may be the result of a general ptosis. In 
congenital abnormalities as in the case reported by Gorell in which there was 
complete rotation around the traverse axis, the great omentum was only an 
inch long and did not contain the transverse colon, the transverse colon hav- 
ing a mesentery of its own behind the stomach, the gastrohepatic omentum 
was five inches long. Diaphragmatic hernia is undoubtedly a predisposing 
cause as the stomach is drawn upward resulting in lengthening of the 
mesenteries. 

Payer reported 500 cases of diaphragmatic hernia in which there were 
12 cases of rotation of the stomach. Bonafe and Poulain report two cases of 
rotation of the stomach following phrenicectomy, the same mechanism as in 

* Read before the Philadelphia Academy of Surgery, November 5, 1934. 
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diaphragmatic liernia in all probabilit}'^ operating to lengthen the mesenteries 
following this procedure. 

In the cases of partial rotation some gastric condition, particularly hour- 
glass stomach, gastric ulcer or gastritis, seems to be present usually. The ex- 
citing causes suggested have been overfilling of the stomach, gaseous disten- 
tion, vomiting, hyperperistaltic waves, weakness of the abdominal wall and 
trauma. 

Diagnosis of partial rotation has been made in several reported cases be- 
cause of its characteristic symptoms and signs and the roentgenologic appear- 
ance. Total rotation should be suggested rvhen there is severe acute ab- 
dominal pain with vomiting which suddenly stops followed by retching and 
immediate abdominal distention and shock. There is inability to swallow 
and to pass a stomach tube. The diagnosis may be confused with that of a 
ruptured viscus, intestinal obstruction, acute pancreatitis, mesenteric throm- 
bosis, and coronary occlusion. 

Immediate operation is urgently indicated, reducing the rotation and 
performing a gastropexy. The mortality in complete rotation is about So per 
cent, the percentage being higher in the rotations around the transverse axis. 

H. W., married, white male, aged 65, was admitted to the Germantown Hospital 
on Doctor Swartley’s service, July 25, 1934, with the chief complaint of severe pain 
in the abdomen. He had been perfectly well until 6 p.m. when he ate freely of corn 
fritters. Acute generalized abdominal pain followed within a few minutes and was very 
severe. He vomited and then took magnesium sulphate, which he also vomited. After 
that he could not vomit but retched frequently. The past history revealed that he had 
had several attacks of “indigestion,” the most severe one being last Thanksgiving Day. 
The patient’s appearance was that of profound shock — great pallor with cyanosis and 
rapid labored breathing. His temperature was subnormal, pulse 150 and respirations 48. 
The blood pressure was 30/0. The breath sounds over the left chest anteriorly and 
posteriorly were shallow and occasional rales were heard over the base. The percussion 
note was flat over the left base posteriorly extending to the fifth rib. The heart sounds 
were distant but the apex beat did not seem to be much displaced. The abdomen was 
moderately distended. There was tenderness over the epigastrium and some in the 
lower right quadrant. Marked increased resistance was found throughout the abdomen, 
particularly in the epigastrium. No masses were palpable. Peristalsis was absent 
throughout the abdomen. Hemoglobin 80 per cent; red blood cells, 5,030,000; white 
blood cells, 17,600; neutrophiles, 80 per cent; large lymphocytes, 19 per cent; mono- 
nuclears, I. A specimen of urine was not obtained. 

The tentative diagnosis was perforated gastric ulcer ; that of coronary occlusion 
was temporarily entertained. Immediate operation was decided upon, but the patient 
died before it could be instituted, death occurring six hours after the onset of pain. 

Autopsy report by Dr. Frank Lynch. “The left pleural cavity is partly filled with 
bowel which has herniated through thinned out diaphragm, the left lung occupying 
about two-fifths of its normal space. The heart is pushed slightly to the right and 
appears to be slighth" smaller than normal. Coronaries are slightly tortuous but soft. 
The stomach lies in the middle of the abdomen and dilated to such an extent that it 
reaches almost to the pubic arch. The posterior wall presents anteriorly, the pyloric end 
to the left and the fundus to the right, with the greater curvature higher than the 
level of the lesser. By rotating the stomach from above downward and from right to 
left it falls back into its normal position. It was purplish-brown in color and partly 
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filled with liquid material. While the stomach was in the rotated position, the spleen 
was visible and slightly to the right of the midline. The major portion of the small 
intestines were above the stomach and some contained within the hernial sac. The cecum 
was drawn upward toward the liver and a large part of the transverse colon with the 
omentum were found in the hernial sac. On opening the stomach it was found to be 
filled with debris, mucus, fluid and a slight admixture of blood. On emptying the stomach, 
it was found to be thickened, hemorrhagic and covered with a large quantity of thick 
mucus. The pancreas is widened at the proximal end, the tail is narrow and flabby. 



Fig. 4. — Showing the abnormal arrangement of the viscera. 

Congestion of the proximal end is due probably to venous stasis. The gastrohepatic 
omentum is elongated and the duodenum is completely invested with peritoneum forming 
a mesentery (Fig. 4).” 

It will be seen from this description that in all probability the diaphrag- 
matic hernia was the cause of the elongation of the gastrohepatic omentum as 
the stomach conveniently occupied and adapted itself to the hernial sac when 
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the intestines and omentum were removed and the rotation of the stomach 
relieved. Whether or not the duodenal mesentery was formed by traction or 
was a congenital abnormality cannot be stated. The rotation of the stomach 
was a complete rotation around both axes, around the longitudinal axis 
anteriorly and around the transverse axis from left to right. It is interesting 
to speculate on the exciting cause of the rotation. The fact that the omentum 
was found well in the hernial sac suggests the possibility that it may have 
initiated the rotation of the stomach by migrating into the hernial sac, draw- 
ing on the gastrocolic omentum which in turn drew the greater curvature of 
the stomach upward bringing about, together with unusually active peristalsis 
from overloading the stomach with indigestible food, the resultant rotations. 
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INVISCERATION=^ 

Ralph Goldsmith, M,D. 

Philadelphia, Pa. 

Case Report. — F. K., Male, aged 56, was admitted to the Medical Division of 
Mt. Sinai Hospital, October 31, 1933, with the chief complaint of sense of pressure and 
of pain in the epigastrium radiating to the right scapula. The onset was about two 
months earlier, with mild symptoms which became more severe. The pain began after 
the morning bowel movement and lasted one or two hours, then recurred after the evening 
meal. It was not very regular nor consistent. Occasionally it was accompanied by 
vomiting. Relief was obtained by the use of a hotwater bag and by certain powders. 
There had been a loss of about 30 pounds in a year. The patient had had diarrhea for 
the last seven years. Appetite was fair; there was occasional pyrosis and belching, 
but no particular food intolerance. He was treated in the Gastro-Enterological Out 
Patient Department five 3'ears ago, and one year ago, with good results. History was 
not otherwise significant. 

Examination . — The patient was a thin, undernourished man, garrulous and hypo- 
chondriacal. General examination showed no abnormalities of any relevance save for an 
abdomen of ptotic t3'pe with a point of tenderness in the right h3'pochondrium near the 
midline. Blood count and chemistry, Wassermann, urine and icterus index were within 
normal limits. Orthodiagram revealed the heart to be normal in position and rather 
small in size. Gastro-intestinal radiographic study showed a penetrating ulcer of the 
lesser curvature. Outside of a generally low position of the stomach and colon, the 
abdominal viscera were visualized as substantially normal. 

A diagnosis of gastric ulcer was made and the patient transferred to the Surgical 
Service of Doctor EHason, who operated November 16, 1933, through an upper right 
rectus incision. The peritoneal cavity was entered without difficulty and was found to 
be entirely empty. The cavity was lined with an unbroken membrane having the ap- 
pearance of ordinary smooth peritoneum. It began above at the transverse fissure of 
the liver and as the lesser omentum extended to the lesser curvature of the stomach. 
The stomach was covered by this continuous sheet which was firmly adherent to its 
anterior surface. From the greater curvature of the stomach the peritoneum extended in 
an unbroken sheet down to the promontory of the sacrum, whence it passed anteriorly 
in the horizontal plane to the anterior abdominal wall and became continuous with the 
anterior parietal peritoneum. Thus it was impossible to introduce the exploring hand 
into the true pelvis. This peritoneal sheet extended unbroken to both lateral abdominal 
walls and was continuous with their parietal peritoneum. Beneath it could be seen the 
great omentum overlying all the intestine except a few coils of small bowel in the left 
lower quadrant. Nowhere did an3’- portion of the intestine, large or small, project 
through it into its cavit3c It was not determined definitel3’' whether any of the subjacent 
bowel was adherent to it, but its smooth unwrinkled appearance made this appear im- 
probable. 

The stomach was carefully examined and no evidence of ulcer found. The abdomen 
was then closed without further investigation. The patient made an uncomplicated 
convalescence, and when seen in the follow up clinic stated that he had only occasional 
abdominal discomfort, but that his tendenc3'^ to diarrhea continued. 

In order that the various theories entertained as to the nature and causa- 
tion of the condition described be clear, a brief summary of the develop- 

* Read before the Philadelphia Academ3'^ of Surger3', November 5, 1934. 
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merit of the peritoneum may be given. The peritoneum develops from the 
mesenchyme. The portion of it covering the abdominal wall requires no 
description. The mesenteries and visceral peritoneum are formed from the 
anterior and posterior primary mesenteries. The former extends in the 
sagittal plane from the anterior surface of the upper portion of the gut- 
tube to the anterior wall only as far down as the umbilicus, and carries in 
its free edge the umbilical vein. In adult life it forms the peritoneal covering 
of the liver and its falciform ligament, as well as the lesser or gastrohepatic 
omentum. With the rotation of the stomach the anterior mesentery changes 
its axis from the vertical to the horizontal and is drawn to the right. 

The posterior mesentery, usually called the mesogastrium, extends in 
early fetal life from the posterior surface of the gut-tube to the anterior sur- 
face of the aorta. It is this mesogastrium which later forms the great 
omentum, transverse mesocolon, mesosigmoid, mesentery of the small intes- 
tine and the visceral peritoneum. Its development and relations, including as 
they do the formation of the lesser peritoneal cavity and the numerous peri- 
toneal fossae, are too complex to be described in this short presentation. 
It may be mentioned, however, that the great omentum is in fetal life, and 
sometimes at birth, an open sac communicating with the lesser peritoneal 
cavity, and that at this time it depends directly from the greater curvature 
of the stomach. At about the time of birth or shortly thereafter, its anterior 
and posterior leaves fuse with each other. This results in the obliteration of 
the so called omental bursa, the formation of the gastrocolic omentum, and 
the attachment of the great omentum to the transverse colon. 

Various possible explanations of the situation found in our patient are 
to be considered. Diaphragmatic hernia may be discarded at once for the 
obvious reason that there was no evidence of its existence. A more plausible 
theory is that of intraperitoneal hernia. This is a condition of no great 
rarity, in which much or indeed most of the intestine finds its way into one 
of the numerous peritoneal fossae and comes to be retroperitoneal in appear- 
ance at least. When the abdomen is opened the cavity may seem to be empty, 
but closer investigation will always show at least a portion of intestine, either 
small, large or both, to lie free within it. This was not true in the present 
instance and therefore hernia into a peritoneal fossa is excluded. 

Cases have been recorded in which there was double anterior peritoneum. 
This, however, has always been of limited extent, usually in either the right 
or left lower quadrant, and a potential cavity only in that the two layers lay 
apposed. Furthermore, when the deeper of these layers has been penetrated, 
the ordinary intra-abdominal relationships obtain. It has been suggested, 
likewise, that the true peritoneal cavity may not have been entered in our 
case, but that only the cleavage line between the transversalis fascia and 
the peritoneum may have been reached. This hypothesis is effectually ex- 
cluded by reason of the facts that the free edge of the liver could be seen 
and that the hand could be passed down to the sacrum, though not beyond it. 

Another theory, based upon a mechanism analogous to that by which 
the second and third portions of the duodenum become retroperitoneal, has 
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1)een advanced. For various reasons it may be discarded. Among these is 
that it is incompatible with the existence of a great omentum and that the 
abdominal viscera not completely covered by peritoneum are adherent to 
the posterior abdominal wall. It is hardly conceivable that the entire intes- 
tinal tract should he so adherent. 

A final concept is that we are dealing with an extraordinary omental 
bursa, that is, a persistence of the fetal condition of nonfusion of the an- 
terior and posterior layers of the great omentum. In addition, we must 
postulate, in order to fulfill the conditions found at operation ; (a) a fusion 
of the anterior layer of the great omentum with the anterior parietal peri- 
toneum at a point a short distance below the greater curvature of the stomach ; 
(b) a loss of the fatty and vascular character of this layer; (c) an attach- 
ment of the omentum to the lateral abdominal walls so as to form a com- 
plete septum and to the promontory of the sacrum below; (d) an assump- 
tion by the anterior surface of the posterior layer of the omentum of the 
characteristics of ordinary peritoneum and the disposal of the fat and blood 
vessels upon the posterior layer; (e) that the incision traversed the anterior 
layer of the omentum as the latter passed from the greater curvature to 
the abdominal wall. 

Of these postulates, that concerned with the existence of an omental 
bursa and that which provides for the attachment of the omentum to the 
lateral abdominal walls are not without precedent. As regards the remaining 
ones, no precedent has been found for the fusion with the anterior wall; 
the suggested alteration in the arrangement of the omental fat seems to be 
inconsistent with the known anatomy of the omentum ; and finally, the inci- 
sion was not observed to traverse an anomalous layer of peritoneum be- 
tween the greater curvature and the anterior parietes. 

It is now apparent that no tenable explanation for the findings in this 
case has been offered. Not only is this true, but upon the accepted facts of 
the embryology and anatomy of the peritoneum we have been unable to con- 
struct one. A search of the literature has not yielded either an identical or 
a comparable case. Whether our failure to provide an answer to our riddle 
is due to faulty or incomplete observation, or to a hitherto undescribed 
anomaly is of course an open question. Pending enlightenment we have 
tentatively suggested the name “Invisceration” and are reporting the case 
in the hope that it may provoke discussion which will dispel what to us is an 
unsolved mystery. 

Discussion.— Dr. Benjamin Lipshutz (Philadelphia) said that a 
sound and tenable explanation of this extremely rare peritoneal anomaly pre- 
sented by Doctor Goldsmith, under the title “Invisceration,” is best obtained 
by a consideration of certain well established embryologic conditions. For 
there is nothing here to indicate that the anomaly might have been the result 
of a pathologic condition. All of the special features suggest an early em- 
bryologic origin of this anomaly. In order to accurately interpret such an 
anomaly it is necessary to make careful observations of the various peri- 
toneal attachments, to note displacements of viscera, and the related blood 
supply. Such observations are possible only at autopsy or in tbe dissecting 
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room. Variations in the rotations of the bowel are well known — an instance 
of non-rotation or faulty rotation was reported by Doctor Klopp, before this 
society some years ago; peritoneal invisceration, on the other hand, is an 
entirely different anomaly. The explanation which would seem to best clarify 
the reported case of invisceration is that advanced by James W. Papez of 
Cornell. 

This anomaly is interpreted as one of early embryonic origin, by assum- 
ing that the abnormal peritoneal sac was derived from the normal embryonic 
umbilical hernia, which encloses the small intestines prior to the 30 Mm. stage 
of the embryonic growth. The bowel in the embryonic normal umbilical 
hernia grows and develops and produces bulbous enlargement of the proxi- 
mal end of the cord. The umbilical hernia is lined with peritoneum which 
is continuous with the peritoneum of the abdominal cavity. It is believed 
that the neck of the sac at the umbilical orifice becomes prematurely adherent 
to the duodenum by virtue of close opposition, which exists between them 
at this early stage of development. 

The retracting forces which suddenly draw the intestines into the ab- 
dominal cavity also draw in the peritoneum of the early embryonic cavity, in 
case an adhesion happens at the umbilical orifice. Within the abdominal 
cavity, the small intestine grows, expanding the sac to its adult dimensions. 

When such cases are encountered by tbe surgeon, particularly if the in- 
cision is made on the right side of the abdomen and tbe condition present is 
a right paraduodenal hernia the operative findings may appear as an apparent 
complete invisceration of the abdominal contents, since the colon is situated 
to the left side of the abdominal sac. The sac gives the impression of being 
extraperitoneal as far as the general peritoneal lining is concerned. The 
similarity between such invisceration and the better known paraduodenal 
herniae deserves mention. 

Papez is also of the opinion that right and left paraduodenal (or retro- 
peritoneal) herniae in the vast majority of instances probably arise in this 
manner and not as has been postulated by Moynihan and others by insinua- 
tion of the gut or inclusion under one of the paraduodenal fossae or folds. 
The small intestines in the majority of cases are the only structures enclosed 
in the special peritoneal sac which is suspended either from the transverse 
colon or the region of the duodenum, the former being the most common 
condition (left paraduodenal hernia). It seems that the right and left para- 
duodenal herniae and their surrounding sac have a more natural origin in 
the very early embryonic umbilical hernia. All told, about 34 cases of right 
and 105 cases of left paraduodenal herniae have been recorded. This inter- 
pretation assumes an identical origin for both right and left herniae from 
the early umbilical peritoneal sac. In case the large intestine has completed 
its rotation to the right of the sac, across the duodenum and mesenteric root 
before adhesion of the orifice of the sac and retraction of the gut has taken 
place, it would result in the more common form or left paraduodenal hernia, 
in which the abnormal sac is situated to the left of the ascending colon and is 
suspended from the transverse colon and its mesentery. In case the large 
intestine has not completed its rotation before adhesion of the orifice of 
the sac and retraction of the gut has taken place the condition produced 
would be a right paraduodenal hernia, in which the abnormal sac is situated 
to the right of the ascending colon. 

The case reported by Doctor Goldsmith may reasonably be interpreted 
as a right paraduodenal hernia. In the more common left paraduodenal 
hernia the abnormal sac with the contained bowel lies between ascending 
and descending portions of the colon suspended above from the transverse 
colon. 
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AN ANALYSIS OP SEVEN CASES 

Cyrus E. Horine, M.D. 

Baltimore, Md. 

FROM THE DEPARTMENT OF SDRGERY, SCHOOL OP MEDICINE, UNIVERSITY OF MARYLAND 

About 2 per cent of abdominal emergencies in childhood are due to 
pneumococcus peritonitis (McCartney and Frazer^^). About 75 per cent of 
all cases of pneumococcus peritonitis occur in females under ten years of age 
(Blake^). About 0.24 per cent of cases of pneumonia develop pneumo- 
coccus peritonitis (Rolleston^^). Most cases seen in girls are of the primary 
type. Most cases seen in boys are secondary in type. Less than one-third 
of all cases are secondary cases. 

Pathology . — In the first stage of the disease there is no true pus. A thin, 
serous, turbid, odorless liquid, creamy or grayish yellow in color, is to be 
observed. Diffuse pus is formed in the intermediate stage. The peritoneum 
is not always markedly reddened. It has a slippery, slimy feel. A thick 
fibrinous exudate with the formation of adhesions and abscesses usually sit- 
uated in the lower abdomen is encountered in the third stage. These ab- 
scesses may perforate spontaneously through the umbilicus. The third stage 
usually appears about the fourth day or thereafter. Coexistent pneumonia, 
pleurisy or pericarditis are common in cases of general pneumococcus 
infection. 

Symptoms and Differential Diagnosis . — The symptoms may be violent 
or fulminating, with hyperpyrexia, cyanosis, rapid pulse and prostration. One 
of McCartney and Frazer’s cases died within 36 hours. There may be ex- 
cessive vomiting during the early acute stage which cannot be confused with 
the vomiting of obstruction because of its early appearance. 

The facies are quite normal in the initial and progressive stage but Hippo- 
cratic facies may be seen iii the third stage. This is a frequent sign. Pain is 
frequently complained of in the left lower quadrant instead of the right lower 
quadrant and midabdomen. Diarrhea is observed in the early stage, espe- 
cially in the primary infections. It does not occur so frequently in the 
secondary type; males are more usually affected. The diarrhea is usually 
relieved. Tenesmus and blood-stained mucus sometimes occur. Frequent 
painful micturition may be distinctive. 

Distention in the upper abdomen with tenderness and rigidity confined to 
the lower abdomen is the usual finding upon physical examination. Digital 
rectal examination should be made. The presence of an early mass ma}'’ be 
determined. 

Many authors have put a great deal of emphasis upon the fact that most 
cases present a high leukocytosis. The average count in our cases was 
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22,000. This is somewhat higher than the average count which one finds in 
acute appendicitis. Still, it is comparable to what might be expected in other 
types of peritonitis. Too much confidence, therefore, should not be placed 
in this finding. 

One diagnostic point of great clinical value is the aspiration of the peri- 
toneal cavity through a small needle. The diagnosis is rather definite if we 
find creamy odorless pus containing Gram-positive extracellular diplococci. 

Prognosis . — Many writers are pessimistic regarding the prognosis. Risch- 
bietlT^ found a mortality of approximately 90 per cent. McCartney and 
Frazer^^ report 65 per cent mortality. Later cases treated in their group in 
1921 showed a reduction to 42 per cent. Ciminata"^ reported a mortality of 
50 per cent in a group of eight cases. 

Treatment . — The latest statistics show controversial opinions. The 
majority of authors favor late intervention. McCartney and Frazer advise 
-early drainage subsequent to blood transfusions. They claim a reduction in 
the mortality from 65 to 42 per cent. Leipshutz and Lowenburg® likewise 
agree to early operation because they believe it is impossible to differentiate 
this type of peritonitis from other forms. Montgomery^^ and Schwartz also 
advocate early operation. Ombredanne,^® who has had an extensive ex- 
perience in infant surgery, believes operation should be done without delay. 

Aurosseau,^ Loewe,^® Budd,® Davioud and Mathieu® have had a mor- 
tality varying between 75 to 95 per cent after premature intervention. Budde® 
and Salzer^® have obtained a lowered mortality in the late stages of 6 to 25 
per cent. Elkin® and Kahn'^ favor operation in the late stage. LilenthaF 
believes these patients, like cases of gonorrheal peritonitis, should never be 
treated by operation. Ciminata^ prefers to operate in the third stage. All of 
his cases were of the primary type. Two were operated upon in the first 
stage and two in the second stage. These four cases died. Four cases were 
operated upon in the third stage. All of them recovered. 

Five of the seven cases herewith reported were of the secondary type. 
Three recovered. Operation had been delayed from nine days to several 
weeks after the onset of symptoms. The two cases of the secondary group 
which died were operated upon during the intermediate period. One of these 
had a perforated gangrenous appendix with a mixed infection of Gram- 
positive bacilli and pneumococci. 

Table I 

Duration of Illness 

No. Age Sex Prior to Operation Primary Infection Result 


I 

32 

M. 

2 days 

2 

15 

F. 

4 days 

3 

9 

F. 

9 days 

4 

5 

F. 

14 days 

5 

5 

M. 

Several weeks 

6 

16 

F. 

7 days 

7 

4 

F. 

6 days 


Acute grangrenous appendicitis 
B ronchopneumonia 
Bronchopneumonia 
Abscess of shoulder 
Bronchopneumonia 
Tuberculous peritonitis 
Gonorrheal vaginitis 
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Died 

Died 

Cured 

Cured 

Cured 

Died 

Died 
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Two cases of our group were of the primary type. One was operated 
upon six days after the onset of symptoms. The other patient, a colored girl, 
1 6 years of age, had pneumococcus peritonitis complicating tuberculous 
peritonitis. She was operated upon seven days after the onset of acute 
symptoms (Table I). 

The abdominal cavity was drained in each instance by abdominal section. 
Two patients were of sufficient interest to justify a short abstract of their 
record. 

Case VI. — F. B., colored, female, aged i6 j-ears, was admitted to the Universit}* 
Hospital Januar3'- 22, 1932. She gave a hi5tor3’^ of “feeling bad for one week.” Acute, 


'•'‘'■■—l—ljA.ll *•' 



Graph i. —Shoeing range of T. P. R. in Case VII, indicating the 
advisability of waiting to operate late in these cases. 

violent pain persisted for 24 hours prior to admission. The pain began during the act 
of micturition. There was no nausea or vomiting. The abdominal examination showed 
marked diffuse rigidit3'. She was more tender in the lower right quadrant. The tip of 
the cervix was soft and a boggv' mass was found to the right of the uterus. The patient 
was operated upon January- 23, 1932. A large pelvic abscess was drained through 
a midline incision under ether anesthesia. The patient died on Februar3' 5, 1932. An 
autops3' disclosed a disseminated tuberculous and pneumococcus infection of the peri- 
toneum. 

Case VII.— D. S., white, female, aged four, was admitted to the Sydenham Hospital 
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June 28, 1933. The past history was positive for measles, chicken pox and whooping 
cough. The diagnosis was gonorrheal vaginitis. She was discharged July 24, 1933 — 
condition improved. The patient reentered the Sydenham Hospital September 20, 1933. 
Temperature 103°, pulse 140 and respirations 35. A purgative had been given before 
admission. She pointed to the lower left quadrant when questioned about abdominal 
pain. 

Physical examination showed marked abdominal distention with rigidity and tender- 
ness in the lower half. Hippocratic facies were absent. The face was flushed but the 
child did not appear to be ill. Diarrhea persisted for several days. The blood cell count 
showed 17,500 leukocytes with 92 per cent polys. The following day 23,600 with 96 per 
cent polys. The radiogram showed a negative chest. A rather large mass developed 
in the midline of the lower abdomen five days after admission and vomiting recurred 
on that date. 

Discussion. — I believed that the patient had been sufifering from gonor- 
rheal peritonitis notwithstanding the high cell counts. On September 25, six 
days after the onset of acute symptoms, the patient had a recurrence of 
vomiting. The diarrhea had subsided and enemata were effectual. It was 
decided to operate upon her and a small amount of odorless pus escaped 
from the right McBurney incision. No attempt was made to explore the 
abdomen or abscess cavity. Several drains were placed in the wound. The 
patient returned to the ward in good condition. She immediately became 
worse and died within 24 hours. Autopsy revealed pneumococcus peritonitis. 

I think we would have been justified in aspirating the peritoneal cavity 
to prove the diagnosis in this case. The pulse rate (the best prognostic guide 
in peritonitis) appeared as though it had a tendency to subside on the date 
of operation. A better protective barrier might have been formed if the 
operation should have been delayed several days longer. We believe the 
course of the charted pulse rate is a valuable subsidiary index which may be 
used to determine the proper time for operation. 

Operative intervention prior to the formation of encysted peritonitis will 
lead to disaster and continued high mortality in this condition. 

REFERENCES 

’^Aurosseau, L. : Gaz. med. de France, pp. 146-148, 1928. 

" Blake, J. A. : Thos. Nelson and Sons, vol. 5, pp. 33-34. 

“ Budde, W. : Klin. Wchnschr., vol. 5, p. 657, 1926. 

* Ciminata, A. : La Riforma Medica, vol. 48, pp. 1477-1485, 1932. 

^ Davioud, J., and Mathieu, P. ; Le Presse Med., vol. 37, pp. 909-910, 1929. 

^ Elkin, D. C. : Arch. Surg., vol. 18, pp. 745-752, pt. I, 1929. 

■^Kahn, L. M. : N. Y. Med. Jour., vol. 100, pp. 1166-1168, 1914. 

® Leipshutz, B., and Lowenburg, H. : J.A.M.A., vol. 86, pp. 99-104, 1926. 

" Lilenthal, H. : Axnals of Surgery, vol. 67, p. 248, 1918. 

’’’Loewe, O. : Zentral. f. Chir., vol. 59, pp. 3049-3051, 1932. 

” McCartney, J. E., and Frazer, J. : British Jour. Surg., vol. 9, pp. 479-489, 1921-1922. 
“Montgomery, A. H. ; Surg., G3mec., and Obst., vol. 41, pp. 798-803, 1925. 

“ Ombredanne : Quoted bj” Ciminata. 

’* Rischbieth, H. : Quart. Jour. Med., vol. 4, pp. 205-231, 1910-1911. 

“Rolleston, H. D.: Clin. Jour., vol. 31, p. 319, 1908. 

“ Salzer, H. : Wien klin. Wchnschr., vol. 82, pp. 1454-1455, 1932. 


394 



PENETRATING WOUNDS OF THE ABDOMEN* 

Frank J. McGowan, M.D. 

New York, N. Y. 

rnoM THE snnoiCAi. services of the harlem hospital, new York, n. y. 

This analysis of penetrating stab and gunshot wounds of the abdomen 
comprises 164 cases treated at the Harlem liospital, New York, from 
March, 1930, to January i, 1935, under the direction of the late Dr. John Fox 
Connors. 

In comparison with other hospitals in New York City, Harlem Hospital 
receives many of these cases. Because of a breakdown and change in 
system in the record room, it was necessary to start this present series in 
March, 1930. 

There were 100 cases of penetrating stab wounds of the abdomen with 
21 deaths, a mortality of 21 per cent. There were 64 cases of penetrating 
gunshot wounds of the abdomen with 38 deaths, a mortality of 59.3 per 
cent. The total number of deaths in the two series was 59, a combined 
mortality of 35.9 per cent. 

The two groups are considered separately, because the stab wounds on 
the whole are less serious than the gunshot cases, by reason of the more 
limited range of the knife blade. In the gunshot cases there is apt to be 
more hemorrhage and more extensive visceral injury. 

In this series, as in others, the usual ratio of the greater severity of the 
gunshot over the stab injuries was maintained, that is, a little more than 
two to one. A brief review of the published statistics will show that the 
operative mortality in civil life seems to have been established around 50 
per cent for gunshot wounds, and around 25 per cent for penetrating stab- 
wound injuries. 

The New Orleans Charity Hospital statistics on penetrating abdominal 
gunshot injuries show 1,299 cases as having been treated at that institu- 
tion in 32 years (1900-1931 ), with a mortality of 62.3 per cent. 

Wallace,^ reporting 1,200 gunshot cases from the British Expeditionary 
Force, showed an operative mortality of 53.9 per cent, and a total mortality, 
including nonoperated cases, of 60.2 per cent. Lockwood, Kennedy, et al.,^ 
in military service, reported 500 cases with an operative mortality of 51.9 
per cent. Mason^ analyzed 127 cases and emphasized the influence of 
hemorrhage on mortality, dividing his series into large and small hemorrhage 
groups, regardless of visceral injury, with a mortality in the large hemor- 
rhage group of 87.2 per cent, and one of 36.1 per cent in the small 
hemorrhage group. 

Billings and Walkling,® in a comprehensive study of 220 cases of pene- 
trating wounds of the abd omen admitted to the Pennsylvania Hospital 

*Read before the New York Surgical Society, May 8, 1935. 
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over a period of 21 years, reported an operative mortality of 22 per cent 
in stab wounds and 48 per cent in gunshot wounds. These writers, and 
also Winslow,^ in a report of 31 cases treated at the University Hospital 
in Baltimore with 16 recoveries and 15 deaths, noted the importance of 
injuries overlooked at the time of operation. More recently. Prey and 
Foster"^ have reported 22 cases of gunshot wounds admitted to the Denver 
General Hospital, from 1928 to 1933, with a mortality of 68 per cent. 

These patients as a group are usually active, robust individuals, the 
greatest number being between the ages of 20 and 40. In this series of 
164 cases, 129 were in this age group. Most writers have pointed to the 
high proportion of colored patients in their series. In this group of 164 
cases, there were 127 colored patients (Table I). While not noted in the 
individual cases, alcoholic intoxication was an accompanying factor in 
many patients. 


Table I 

PENETRATING WOUNDS OF THE ABDOMEN 
From March, 1930, through December, 1934 

Total number 164 

Mortality 59 > or 35-9 per cent 

Stab Wounds — 100 cases 

91 males 85 were colored 

9 females 

There were 21 deaths in the series, or 21 per cent 

Gunshot Wounds of Abdomen 64 cases 

57 males 42 were colored 

7 females 

There were 38 deaths in this group, or 59 . 3 per cent 
AGES 

Gunshot Stab 


I-IO o o 

10-20 7 2 

20-30 26 45 

30-40 23 35 

40-50 6 13 

50-60 I 5 

60-70 I 


In 79 surviving penetrating stab wounds of the abdomen, there were 
16 cases of penetration of the abdominal wall and parietal peritoneum but 
no visceral injury. Subtracting these cases, we have 63 cases with 21 
deaths, or a revised mortality of 33.3 per cent. 

It seems to the writer that a more accurate comparison between the 
severity of stab and bullet wounds may be made if the above type of case 
is not considered in figuring the mortality of stab wounds. True, they come 
under the classification of penetrating wounds but they are not accompanied 

396 



Voliinie 1(12 
Kumucr 3 


PENETRATING WOUNDS OF ABDOMEN 


by any visceral injury — a happening' not uncommon in stab wounds but quite 
unusual in bullet wounds of the abdomen. 



Fig. I.— Location of stab wounds (surviving). Fig, a.-— Location of stab wounds (surviving). 



There were 21 cases presenting penetrating stab wounds of the abdomen 
with evisceration of omentum. In nine of these the injury was confined 
to the omentum (Table II), 
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Table II 

Cases of Evisceration of Onientiim with Associated Injuries 

Costophrenic Small Retroperitoneal 

Liver Sinus Intestine Stomach Diaphragm Hematoma 


I. 

X 

X 



2. 



X (2) 


3- 




X 

4- 

X 




5- 




X (serosa) 

6. 



X 


7- 




X 

8. 



X 


9. 




X 

10. 


X 


X (serosa) 

1 1 . 




X 

12. 



X (2) 



There were 17 cases of penetrating' stab wounds with evisceration of 
major degree (Table III). 




Table III 





Injuries 





Small Large 


Retroperi- 

Evisceration 

Stom- 

Intes- Intes- 

Dia- 

toneal 

(17 cases) 

ach 

Spleen tine tine 

phragm 

Liver Hematoma 


1. Omentum, small 
intest. 

2. Omentum, small 
intest. 

3. Greater part of 
small and large 
intest. 

4. Stomach trans. 

colon, omentum X (serosa) 

5. Loop of small 
intest. 

6. Complete e-vis- 
ceration 

7. Complete evis- 
ceration 

8. Small intestine 

9. Colon, spleen, 
omentum 

10. Small intestine 

11. Trans, colon, 
omentum, small 
intest. 

12. Stomach, omen- 
tum X 

13. Small intestine 


X 

X (5) 

X (serosa) 

X (serosa) 

X (2) X 

X (6) 


X 
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Table HI — {Continued) 

14. Small intestine, 
omentum 

15. Small intestine Loop 

strangu- 

lated] 

16. Hepatic flex., 
colon, small int. 

17. Small intest. X (serosa) X 

There were 25 stab wounds (i case not operated upon) without eviscer- 
ation but with the following intra-abdominal injuries (Table IV). 


Table IV 


Injuries in Cases of Pcnelraling Stab Wounds without Evisceration 


Blood 

Liver 

Stomach 

I. ++‘"1 — h 

X 


2. -i — 1 — [- 

X 


3. 


X (serosa) 

4 - 

X 


5- ++++ 


X (2) 

6. 



7. 



8 . 


X 

9- 4 — 1 — H 

X 


10. 4- 



II. 4- 


X (serosa) 

12. -1-4- 

X 


13- 4-4- 


X (serosa) 

14. 



15. -1-4- 

X 


16. 

X 


17- "1-+ 

X 


18. 



19- 

X 


20. 


X 

21. 



22. 


X 

23. 4-4-4- 

X 


24. 

X 



Spleen 


X 


Small Retroperitoneal 
Gallbladder Intestine Hematoma 


X (2) 


X 


X 


X 


X 


X 


It is important to note that in this group of fg surviving cases of pene- 
trating stab wounds of the abdomen, only five cases presented retroperitoneal 
hematomata, one case presented a double penetrating wound of the large 
intestine (anterior wall) and one case presented a serosal wound of the 
large intestine. 

There were no cases of injury to the duodenum, pancreas, extraperitoneal 
portion of large intestine or rectum. No case presented extensive retro- 
peritoneal hemorrhage. Outside of controlling hemorrhage by packing 
(in liver wounds) there was, in general, no indication for intraperitoneal 
drainage in this series. 
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We can readily group the causes of death in the cases of fatal pene- 
trating stab wounds as follows: hemorrhage, 12 cases; suppurative peri- 



I'lG. s. — Bullet wounds of entrance (survivinp;). Fic. 6. — Bullet wounds of entrance (surviving). 


tonitis, five cases; intestinal obstruction (with volvulus), one case; acute 
pneumonia, two cases; pylephlebitis (? liver abscess), one case. Thus in 



Fig. 7.— Bullet wounds of entrance (fatal cases). Fig. 8.— Bullet wounds of entrance (fatal). 

17 cases, or 80.9 per cent of total deaths, it was due to hemorrhage in 12 
and suppurative peritonitis in five instances. Nine cases died within 24 
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PENETRATING WOUNDS OF ABDOMEN 


hours, five within the first week, and the seven others ranged from 13 to 
43 days (Table V). 

There were a total of 64 cases of penetrating gunshot wounds of the 
abdomen with 38 deaths, or a mortality of 59.3 per cent. 

Surviving Cases . — ^Time elapsing between injury and exploration i hour 
to 17 hours, an average time of 3.6 hours. Definite shock was noted in 
six cases on admission. When the amount of hemorrhage was noted, it 
was estimated as large in 10 cases and moderate in ii cases. 


Table VI 


Penetrating Bnllet Wounds of Abdomen 
Surviving Cases 26 


Time elapsing bet. injury and ex- 
ploration 


3.6 hours 


Clinical shock was noted as present 
on admission in — 


6 cases, or 


23% 


When the amount of hemorrhage 
was noted it was noted as — 


large in 10 cases, or 

38.4% 

moderate in 1 1 cases, 
or 42.3% 


Table VII 


Fatal Cases 38 

3.7 hours 
31 cases, or 

81.5% 

large in 23 cases, or 
60.5% 

moderate in 7 cases, 
or 18.4% 


Visceral Lesions 


Liver 8 

Retroperitoneal injury (hemor.) 7 

Stomach 5 

Large intestine 5 

Rectum 3 

Urinary bladder 2 


Small intestine 8 

Omentum 2 

Diaphragm 2 

Spleen i 

Pleura i 

Gallbladder 2 


Analysis of Fatal Cases . — In 38 cases, autopsies were done on 27 (71 
per cent). Five cases died on the operating table (autopsies on two of 
these). Time elapsing between injury and exploration, one hour to ten 
hours, with an average time of 3.7 hours. Excluding the five cases that 
died on the operating table, the survival times ranged from one to 13 
days postoperative, with an average survival of 3.7 days. Definite 
clinical shock or collapse was noted in 31 cases on admission. When the 
amount of hemorrhage was noted, it was estimated as large in 23 cases 
and moderate in 7 cases. Lesions were missed in 15 cases (Table IX). 


Table IX 


Lesions Overlooked 


Liver 4 times 

Large intestine 2 times 

Rectum 2 times 

Kidney 3 times 

Duodenum i time 

Spleen 2 times 

Retroperitoneal hemorr 2 times 


Pancreas 2 times 

Pleura 2 times 

Diaphragm 3 times 

Lung I time 

Adrenal i time 

Inf. vena cava 2 times 

Porta! vein i time 

Iliac vein i time 
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Table X 


Visceral Lesions in 3S Fatal Cases 

Small intestine 21 Pancreas 

Large intestine 20 Lung 

Retroperitoneal injury, hemorrhage. .. . 19 Spleen 

Liver n Inf. vena cava. . 

Stomach 12 Iliac vessels ... . 

Pleura 6 Gallbladder. . . . 

Duodenum 6 Urinary bladder 

Omentum 5 Rectum 

Kidney 5 Adrenal 

Portal vein 


5 

3 

3 

2 

2 

2 

2 

2 

I 

1 


In 58 gunshot deaths following operation, there were autopsy reports 
on 27 cases. These findings were made available for study through the 
cooperation of Dr. Charles Norris, the chief medical examiner of New 
York City. The records showed that in 15 cases, visceral injuries had 

been overlooked at the time of operation. 
This checking of the operation against 
the postmortem findings will show that 
the occurrence of overlooked injuries is 
more common than is usually supposed. 
Those who have had experience in deal- 
ing with cases presenting a multiplicity 
of visceral injuries will appreciate the 
many difficulties encountered at operation. 

Billings and Walkling,® in their sur- 
vey reporting 55 gunshot operative 
deaths with autopsy examination on 49 
cases, found nine instances in which 
visceral injuries of one kind or another 
had been overlooked at the time of 
operation. 

The average time between receipt of 
injury and surgical exploration was 3.7 
hours. The importance of shortening 
this time interval has been stressed by 
others but we feel that time intelligently spent in the treatment of the patient’s 
initial shock is time well spent and that one may do harm by rushing a patient 
in shock to exploration. 

At the Harlem Hospital, a definite plan of management of these cases 
has been instituted. Immediately after admission, treatment for shock 
is instituted; that is, a continuous intravenous drip of 5 per cent glucose 
in saline, external heat, and morphine. Blood typing is done and in cases 
with lower abdominal bullet tracts the bladder is catheterized. The blood 
pressure is followed carefully. Most of the patients are radiographed on 
their way to the ward or operating room with a minimum of handling. 
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Abdominal and chest roentgenograms are frequently invaluable in indi- 
cating the not infrequent bizarre course of the bullet. The associate surgeon 
on call is notified immediately. Measures to combat shock are continued 
and the majority of our serious cases have their intravenous drip started 
on admission and continued without interruption until their third or fourth 
postoperative day. i ! 

The great importance of blood transfusion, before, during, or after 
operation, has been frequently stressed by many writers on this subject 
and is emphasized again here. At the Harlem Hospital in recent years, 
we have, been fortunate in being able to transfuse patients without undue 
delay. A patient may come to exploration in apparently good condition 
and suddenly go into collapse and die. Surgeons dealing with this type 
of case are familiar with this sudden sequence of events and it remains a 
possibility to be constantly borne in mind and guarded against by the 
provision of blood donors and their more frequent use. 

The choice of anesthesia is an important one. The majority in this 
series were given open ether. The writer has employed, in selected cases, 
spinal anesthesia guarded by a continuous intravenous drip and frequent 
doses of ephedrin with satisfactory results. 

Three factors operate in determining the gravity of gunshot wounds: 
(i) most important, the degree of visceral damage; (2) the severity of 
the hemorrhage; and (3) the time elapsing between the receipt of injury 
and surgical intervention. The latter two factors have been touched upon 
above. The first factor demands more consideration. I do not believe 
that the importance and gravity of injuries to the retroperitoneal tissues 
have been sufficiently emphasized. The retroperitoneal tissues may be 
injured directly, or indirectly by penetration of the duodenum, pancreas, 
retroperitoneal portions of the large intestine, and rectum. 

We see repeatedly cases of injury to a solid viscus or a peritonealized 
hollow viscus which survive although the lesions may be multiple, but in 
cases presenting penetration of the duodenum, pancreas, extraperitoneal 
portions of the large intestine, and the rectum, our prognosis is necessarily 
guarded because of the accompanying laceration of the retroperitoneal tis- 
sues, and their tendency to bleed and undergo suppuration and phlegmonous 
infiltration. 

The technical procedures in our surgical repair should be compre- 
hensive but as simplified as possible. Tamponade of a lacerated bleeding 
wound of the liver is adequate, whereas suture is tedious and uncertain. 
Multiple enterorrhaphy is preferable to resection, with proximal enteros- 
tomy as an aid when repair has been difficult. Extensive lacerations of 
the large intestine may be speedily handled by exteriorizing the injured 
portion. Laceration of the spleen demands splenectomy. Injuries to the 
duodenum and pancreas should be thoroughly visualized. The duodenum 
should be mobilized, perforations closed, and the adjacent retroperitoneal 
space drained. This is most important in pancreatic injuries where wide 
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drainage is essential. The significance of the posterior perforation ac- 
companying the anterior perforation in a peritonealized hollow viscus is 
generally appreciated, but in the fixed portions of the large intestine and 
especially the rectum, it is of great importance. Posterior wounds of the 
ascending and descending colon demand mobilization of the injured por- 
tion, careful closure of the perforation, and wide drainage to the adjacent 
retroperitoneal space. Injuries to the rectum, in addition to the intra- 
peritoneal repair, demand excision of the coccyx and exploration of the 
retrorectal space with closure of the posterior wall perforation and the 
institution of wide drainage to the retrorectal space. 

A large retroperitoneal hematoma had better be left untouched unless 
it rapidly increases in size. These are grave injuries and exploration is 
apt to be futile and disastrous. 

To facilitate intra-abdominal exploration and repair, we should not 
hesitate to use long incisions, and to deliberately eviscerate the patient. 
The eviscerated contents are carefully protected with large, warm, moist 
packs. I believe that heat applied in this direct manner to the entire 
splanchnic area, which frequently feels definitely cool to the hand, is of 
distinct aid in combating shock. In addition, the procedure is of the 
utmost value in aiding our search for injuries, expediting their repair, 
minimizing the incidence of overlooked injuries and materially shortening 
the operating time. 

CONCLUSIONS 

(1) Penetrating wounds of the abdomen remain one of the most difficult 
problems in the surgery of the acute abdomen. 

(2) Penetrating wounds inflicted with the knife are less dangerous than 
when inflicted with the bullet. 

(3) Blood transfusions are invaluable. 

(4) Attention is called to the importance of adequate exposure — obtained 
by long incision and evisceration. 

(5) The gravity of retroperitoneal injuries with their demand for wide 
exposure and extensive drainage is emphasized. 
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Discussion. — Dr. Eugene H. Pool (New York) recalled a considerable 
experience with such accidents in the old Hudson Street Hospital where 
Doctor Bull did his first suture of a wound of the intestine. There were 
many Chinese patients as a result of tong warfare. A Chinaman puts a 44 
gun under his left arm, marches up to his victim, puts his elbow against the 
victim’s abdomen and pulls the trigger. As a rule the bullet passes through 
the stomach. A relatively small orifice in the anterior wall of the stomach 
was usually found, but a vast lacerated wound in the posterior wall. As 
emphasized by Doctor McGowan, the retroperitoneal structures were vari- 
ously involved and this was often the important factor. Few survived. 

During the War many cases were seen. Debridement was shown to be 
of primary importance. A recent case brought out a point to which Doctor 
McGowan did not refer : that is, the possibility of the development of gas- 
bacillus infection as the result of penetrating wounds, but not resulting from 
the projectile. If the projectile shatters a bone, bony fragments may be- 
come contaminated as the result of passing through the intestine, and lead 
to gas-bacillus infection. There was one such case in the old New York 
Hospital. A man was accidentally shot through the sacrum. There were 
perforations in the large bowel, loops of small intestine, and the bladder. 
All of these wounds were successfully repaired, but after 36 hours the 
patient developed a peculiar condition which should have been recognized 
but was not, and proved to be a gas-bacillus infection of the abdominal 
wall. Autopsy showed that the peritoneal cavity was clean and that the 
wounds had been properly repaired, but the bony fragments from the sacrum 
which had been projected as independent projectiles through the large in- 
testine had been carried into the muscle of the abdominal wall; they had 
carried microorganisms which were deposited in the devitalized muscle along 
the tracts of the fragments in which they found a proper medium for their 
growth. In that case, if proper therapeutic measures had been taken, the 
patient might have been saved. 

Dr. John E. Jennings (Brooklyn), in searching the records at the 
Cumberland Hospital in Brooklyn for the past three years, found 30 cases 
of penetrating wounds of the abdomen. Fourteen of these were gunshot 
wounds, in which the mortality was practically the same as in Doctor 
McGowan’s series, i.e., 50 per cent. In the stab wounds, the mortality was 33 
per cent. A number of the cases (six or seven) of stab wounds of the 
abdominal wall had been conseiwatively treated, without opening the abdomen, 
and all recovered. In looking over the first four volumes of the Annals of 
Surgery and the ten volumes of the Annals of Anatomy and Surgery 
immediately preceding it, covering the time when the treatment of gunshot 
wounds of the abdomen by laparotomy was an innovation and a matter to 
be discussed, and especially in looking over the records of Doctors Bull and 
Andrews, it was interesting to note that Andrews twice reported four cases 
in which three recovered without operation. At the same time Doctor Bull 
began exploring them and reported his success. After making this survey. 
Doctor Jennings concluded that if the reports of the history of surgery the 
world over were gathered together and a comparison made of the damage 
done to the abdomen by gunshot fire with the results of this era, no tre- 
mendous advance would be noted. He suggested it would be most in- 
teresting if a study of the literature be made, not so much statistically as 
Cl itically, to find out why the patient died. In a survey of 14 cases of gun- 
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shot wounds in Cumberland Hospital — seven of whom recovered, seven of 
whom died — the following facts stood out: In the cases who lived, the 
operating time was a trifle under one hour; in those who died, something 
over two hours; inasmuch as the same hands operated in these cases, in 
all probability the difference in operative time is a fair index of severity of 
the injury. Cases also did better under general than under spinal anesthesia. 
Moreover, the degree of manipulation within the abdomen, not only the time 
spent but the degree with which evisceration occurred, bears a direct relation 
to mortality. Doctor Andrews — going back to 1888 — said he thought it wise 
to explore the abdomen as soon as necessary to detect, as far as possible, 
the amount of hemorrhage and as far as possible the amount of leakage and 
proceed according to what one found at this exploratory operation. 

Dr. Howard Lilienthal referred to his experience during the World 
War and emphasized one point in particular, namely, when a patient has 
been wounded through the abdomen and there is thoracic injury as well, 
after the abdomen has been attended to, the chest should be opened by a 
wide intercostal incision and examination made in that way using a rib 
spreader. The incison does not take long and is not shocking if done in that 
way. Before the wound of the diaphragm is repaired, the phrenic nerve as 
it runs through the pericardium should be found and given a pinch with 
forceps. This makes the operation much easier and relieves the danger of 
the reopening of ■ the diaphragmatic wound. When this muscle contracts 
with respiratory effort the recently sutured wound is liable to reopen. 

Dr. Herbert Willy Meyer refei-red to a case he presented seven years 
ago before the Surgical Section of the New York Academy of Medicine. 
The patient was a young gangster who was shot from behind, receiving two 
bullet wounds over the sacrum, then at close range he was shot three times 
more. He was admitted to the Lenox Hill Hospital with flve bullet wounds 
of the soft lead type. One was close to the cervical vertebra, on the 
first rib. A second bullet was in the soft parts in the axilla. Two other 
bullets were over the sacral region, and a fifth near the first lumbar vertebra. 
The fifth bullet had passed through the twelfth rib. It could be felt under 
the skin, and had entered through the ninth interspace, in the axillary line, 
passing through the costophrenic space and abdomen and out through the 
twelfth rib. As we observed him his poly count went up rapidly with the 
white cell count. The left side of the abdomen became rigid. 

A left rectus incision was made and a large amount of blood encountered 
in the abdomen. An injury of the spleen was felt. The patient had a very 
high costal arch. An additional transverse incision was made in an attempt 
to get up to the spleen which lay high under the diaphragm and was very 
small. It was impossible to get at the pedicle. There was profuse hem- 
orrhage. An attempt was made to get better access by a chondroplastic re- 
section of the costal arch. A flap was turned up between the rectus muscle 
and the costal arch. The costal cartilages near the sternum and at the junc- 
ture with the ribs were divided. ^Vith the posterior rectus sheath and the 
costal cartilages turned up and back, an excellent access to the spleen, 
diaphragm and stomach was obtained. The spleen was removed. The 
wound in the diaphragm, now visible, was stitched, a drain put in, and the 
wound sutured. The patient had a somewhat stormy convalescence, develop- 
ing an effusion in the chest which was aspirated and did not become infected. 
He had a Staphylococcus albiis infection of the wound. Later when the 
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bullet was removed from the neck a Staphylococcus alhiis infection was also 

found around it. _ _ 

Doctor Meyer called attention especially to this procedure as having been 
published many years ago by Marwedel abroad and presented by his father 
many times before the New York Surgical Society. In difficult cases — not 
only of gunshot wounds — under the vault of the diaphragm it provides a 
rapid and excellent access to the under surface of the diaphragm, the costal 
cartilage, heals very rapidly and gives a firm wound. 

Dr. F. W. Bancroit (New York) called attention to one other type of 
penetrating wound of the abdomen which, in his opinion, should be treated 
in a different way. He referred to abdominal birdshot wounds, apt to be 
encountered in the hunting season. At the Southern Surgical Association 
meeting last December a paper was read on the subject, wherein it was 
definitely shown that the best results are obtained by not operating imme- 
diately. The shots used for bird shooting are small and when they penetrate 
the intestine are apt to seal over. Therefore, if no large vessel is injured, 
the peritoneum protects itself and the patient is likely to recover. These 
patients are usually in shock and if immediate operation is performed the 
mortality is fairly high. They should, therefore, be treated first for shock, 
with careful observation of the blood pressure. If the pressure tends to go 
down and the pulse up it is a sign that hemorrhage is present and therefore 
it is advisable to operate. If infection does occur, it will probably form a 
localized abscess which may be drained at a later time. 

Regarding war surgery, he felt that the advance made since the time of 
the Civil War was not always realized, and cited the interesting case of 
General Nelson A. Miles, whom he had had as a patient 15 years ago in New 
York Hospital. General Miles had a scar on his abdomen and when asked 
where he had received it answered that it was at the battle of Antietam, He 
was 25 years old at the time, but was already a brigadier general in charge of an 
army corps. 

“I was on my horse,” recounted the General, “when I saw a sharpshooter 
rise up. I turned my horse back, felt a bullet hit me in the region of the 
abdomen and thought I was paralyzed below the waist, I managed to stick 
on my horse, however, and got back to brigade headquarters. About that 
time a shell came along and destroyed all of the brigade headquarters except 
the area where my orderly and I were. I was kept there for two days, ex- 
pecting that peritonitis would set in. When this did not occur, I was moved 
back eight miles over a corduroy road to a field hospital, where I remained 
five days in the expectation that I would die of peritonitis. As this did not 
transpire, I was later moved back to Norfolk and, as still my demise did not 
take place, was transported by ship to Washington. In the hospital there, 
a consultation was held. The surgeon said, ‘Evidently you have not peritoni- 
tis at present, or you would not be here; therefore it is safe to probe your 
wound.’ They found that the bullet had been deflected by my gold buckle 
and had shattered the ilium. They took out several pieces of dead bone but 
could not find the bullet. Finally, the chief surgeon inserted a long clamp 
into my thigh, found the bullet, and, placing his foot against the bed, heaved 
and pulled until he was able to remove it. After he had removed the bullet, 
I asked him what would be the result. He answered, ‘It will be all right 
unless mortification sets in.’ I said, ‘What will you do then?’ to which he 
replied, ‘We will give you opium enough for the end.’ ” 
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Henry L. Bockus, M.D., and Walter Estell Lee, M.D. 
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FROM THE MEDICAL, SURGICAL AND PATHOLOGIC DEPARTMENTS OF THE GRADUATE HOSPITAL OF THE 

UNIVERSITY OP PENNSYLVANIA 

In 1932, Crohn, Ginzburg and Oppenheimer^ segregated from the mis- 
cellaneous group of benign granulomas a necrotizing and cicatrizing inflam- 
mation confined to the terminal ileum which they believed to be a pathologic 
and clinical entity, and called it “regional ileitis.” Their report is based 
upon the study of 13 resected specimens. In the fully developed case the 
8 to 12 terminal inches of the ileum, ending abruptly at the valve of 
Bauhin, is thick, boggy and edematous. The serosa is a blotchy red color 
and the mesentery of the involved segment is thickened and fibrotic and 
contains numerous hyperplastic nodes. The lesion apparently begins at 
the valve and gradually tapers off as it ascends the ileum orally. They de- 
scribe oval mucosal ulcers about one centimeter in diameter occupying the long 
axis of the mesenteric border which they feel may be the primary lesion. 
The mucosa is the seat of a diffuse destructive ulcerative process. The re- 
maining coats of the bowel are markedly thickened from inflammatory hyper- 
plasia, giving the involved segment a hose-like structure. The fully developed 
case shows a marked stenosis of the lumen and, frequently, walled off abscesses 
and perforations, with resultant fistulae which may extend into the colon. 
Perforation into the mesentery with the development of a walled off abscess 
may give rise to pericecal and periappendiceal adhesions and thickening, giv- 
ing the roentgenologic appearance of hyperplastic tuberculosis. Although 
focal inflammatory lesions of the serosa resembling tubercles occur, animal 
inoculations in five of Crohn’s cases were negative, and Lowenstein found 
negative cultures for tuberculosis in three of his cases, in which there was 
no evidence of pulmonary tuberculosis. Giant cells were present in some 
cases which they attributed to resultant foreign body reaction around non- 
absorbable vegetable foreign particles. These authors offer no explanation 
concerning the etiology or pathogenesis of the disease. Crohn^ feels that this 
clinical entity is not rare since he has seen 28 additional cases in the two years 
which have elapsed since the original report. Young adults are usually 
affected. 

The clinical features resemble chronic ulcerative colitis ; diarrhea (but 
without tenesmus and usually little blood), lower abdominal pain, fever, con- 
tinuous loss of weight and anemia. As the lesion begins to obstruct, attacks 
of abdominal pain (usually in the lower right quadrant), increased peristalsis, 
and often vomiting, occur. Fistulous tracts may be responsib le for local- 

* Read before the Joint Meeting of the New York Surgical Society and the Phila- 
delphia Academy of Surgery, February, 1935. 
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izing symptoms elsewhere in the abdomen. The outstanding physical findings 
according to the authors are; (i) a mass in the right iliac region; (2) evi- 
dences of fistula formation; (3) emaciation and anemia; (4) a scar of a previ- 
ous appendectomy (half the cases), and (5) evidence of intestinal obstruction. 

The roentgenographic findings show obstruction of the terminal ileum 
without evidence of an intrinsic lesion in the cecum except for a possible fistu- 
lous tract. Kantor^ has made a real contribution in his roentgenologic study of 
six personally observed cases and a review of the material of others. He 
described (a) “the string sign” in the terminal ileum, which is similar to 
that originally described by Crane as occurring in the colon in mucous colitis ; 
(b) filling defects proximal to the cecum; (c) an abnormal contour of the last 
filled loop of ileum, and (d) dilatation of ileal loops proximal to the obstruc- 
tion. He likewise mentions reflex colonic spasm with contractures of the 
cecocolon but more likely of the cecum proper (teat-like). An actual defect 
on the mesial aspect of the cecum may be due to adhesions or fistula from 
the diseased ileum. 

Case Report. — A. L., Jewish multipara, 28 years of age, came to the Gastro-Intestinal 
Clinic of the Graduate Hospital, September 14, 1933, complaining of diarrhea of three 
months' duration and lower abdominal pain of two months' duration. The past medical 
history was irrelevant. The pain occurred in irregularly spaced attacks, was griping 
and crampy in character, localized largely to the region of the umbilicus and lower right 
quadrant of the abdomen. It was not related definitely to the ingestion of food but 
was relieved temporarily by defecation. The diarrhea was intermittent but she often 
passed from four to seven mushy stools daily, containing mucus. There was no complaint 
of tenesmus or local rectal discomfort. Vomiting occurred very occasionally. She 
had lost about ten pounds during the previous year. The original weight before the ill- 
ness was 160 pounds. A tentative diagnosis of ulcerative colitis, possible minimal tubercu- 
lous lesion at the apex of the right lung and incipient ileocecal tuberculosis was enter- 
tained. These impressions were not confirmed by laboratory studies. Barium enema 
and sigmoidoscopic examination showed no evidence which could be interpreted as in- 
dicative of organic disease in the colon. The chest film was negative for acid-fast 
pathology. No ova or parasites could be found in the stools. She was placed on a smooth 
bland diet and given an antispasmodic sedative mixture. 

She was admitted to the hospital August 14, 1934, about 14 months after the first 
symptoms had appeared. There had been no long remission of symptoms during this 
interval. The tendency toward diarrhea and vague lower abdominal pain recurred rather 
frequently. About two months previously the symptoms became aggravated. She began 
to have attacks of more severe pain around the umbilicus and in the lower right quadrant, 
associated with increased peristalsis and at times vomiting. The attacks suggested par- 
tial bowel obstruction. About the same time an evening rise of temperature as high as 
101° F. developed and persisted with some intermissions until admission. Night sweats 
became a frequent complaint. 

Physical examination revealed an emaciated red-headed Jewish female of normal 
habitus. Her weight was 114 pounds, a loss of 46 pounds since the onset of her illness. 
The only findings of interest were in the abdomen. It was scaphoid and soft except 
for muscle guarding and tenderness in the lower right quadrant, overlying a sausage- 
shaped tender tumor in the region of the cecum which extended over toward the midline 
about two inches below the umbilicus. The tumor was freely movable. The blood 
count revealed 5,310,000 erythrocytes, 10.5 Gm. of hemoglobin, 3,300 leukocytes, 68 per 
cent netrophils, 29 per cent lymphocytes, two per cent basophils and one per cent 
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eosinophils. Blood chemistry: sugar in mg., urea lo mg., whole blood chlorides 568 mg. 
The urine was repeatedly normal and negative for tubercle bacilli. Six sputum speci- 
mens and several stools were likewise negative for acid-fast bacilli. The blood sero- 
logic examinations and Frei tests were negative. Some stools were negative and 
others positive for occult blood. No ova or parasites could be found. Sigmoidoscopy 
showed a normal mucosa. The secretory and motor functions of the stomach were within 
normal limits as determined by fractional gastric analysis. 

Roentgenologic examination revealed a typical string sign in the terminal eight 
inches of the ileum both after the mouth meal and following a barium enema. Re- 



Fig I. — Roentgenogram showing (i) the stung sign of Kantor in the ter- 
minal ileum; ( 2 ) dilatation of the terminal loop of the ileum proximal to the 
obstructing lesion; (3) concave shallow substraction defect on the mesial border 
of the cecum proximal to the ileocecal valve. 

peated examinations failed to show normal filling of this segment. The cecum was not 
irritable but showed a slightly concave shallow subtraction defect on its mesial border 
just proximal to the ileocecal valve. A diagnosis of regional ileitis involving the terminal 
ileum was based upon : ( i ) a long history of intermittent attacks of pain in the lower 
right abdominal quadrant with mucous diarrhea but without tenesmus ; (2) tenderness 
and muscle guarding in the lower right quadrant associated with a movable, palpable 
mass corresponding to the position of the terminal ileum ; (3) a persistent string sign 
in the terminal ileum in the roentgenographic film; (4) absence of any clinical or roentgen 
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ray evidence of tuberculosis and the absence of signs of tuberculosis or any other type 
of intrinsic lesion in the cecum. 

First Operation . — September 24, 1934. Laparotomy was performed by one of us 
through a low right rectus incision. It was found that the terminal ileum and ileocecal 
valve were fixed and could not be delivered. About 16 to 17 centimeters of the terminal 
ileum were covered by a fibrostenotic exudate and the normal glistening sheen of the wall 
was absent. The walls were greatly thickened and rigid, feeling very similar to a garden 
hose. Proximal to this region for a distance of seven centimeters there was a more 
acute reaction in the serosa, the vessels being engorged and the fibrostenotic exudate 
merging gradually into a plastic exudate. Still farther on, beginning at a distance of 
24 centimeters from the ileocecal junction, the diseased segment quite abruptly merged 
into normal appearing bowel. The mesentery of the distal 24 centimeters of the ileum 
was thickened and boggy and there were several enlarged lymph nodes in the base 
of the mesentery near the ileocecal junction. 

The presenting surface of the cecum and ascending colon did not appear or feel 
to be involved, but at the appendiceal region the cecum was tightly fused to the ileum 
by a well organized fibrotic membrane. The appendix was not visible nor could it be 
palpated in spite of a careful search. There was no evidence of fistula formation. While 



Fig. 2. — Resected specimen consisting of terminal ileum, appendix, cecum and one-half of the ascending 

colon. 


manipulating the cecum about two to three cubic centimeters of cream-colored pus 
escaped from the base of the mesentery where it was adherent to the cecum, a culture 
of which was reported as overgrown with B. prolens. Because of the free pus it was 
deemed unwise to do a short-circuting anastomosis and resection in one stage. Con- 
sequently a side-to-side anastomosis was performed between the ileum, 50 centimeters 
proximal to the ileocecal valve, and the midportion of the transverse colon. The abdomen 
was closed without drainage. The convalescence was uneventful. 

Second Operation . — After an interval of 16 days the second stage was performed. 
There was no important change in the gross pathology noted other than the presence 
of a few fine fibrinous adhesions at the site of our previous operation. At this stage 
the ileum was transected about eight centimeters distal to the anastomosis and the 
open ends were inverted. The ascending colon, which was unusually short, was transected 
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about at its midpoint and the open ends also inverted. The ileum, cecum and ascending 
colon between these transected areas were resected iu tofo. The abdomen was closed 
without drainage. 

Following this the patient had an uneventful convalescence and was discharged 
from the hospital, November ii, 1934, one month after her second operation. At this 
time her weight was 104 pounds, ten pounds less than the weight on admission. The 
erythrocyte count was 5,210,000, and the hemoglobin 67 per cent (11.5 Gm.) She was 
having three to four bowel movements daily, normal in color and semiformed. She felt 
quite strong, vigorous and happy. When last seen on January 16, 1935, she had gained 
34 pounds, having two to three bowel movements daily, was carrying on her housework 
in a normal fashion and had no complaints and no restrictions in her diet. A follow up 
roentgen ray examination with a barium enema' showed that the ileocolostomy was func- 
tioning properl3^ 







Fig. 3. — Showing the lumen of the terminal ileum, ileocecal valve, cecum and ascending colon 
opened. Gradual thickening of the wall of the terminal ileum toward the ileocecal valve where the 
lumen is almost completely obstructed. 

Pathology . — The gross external pathology was as described above. Dr. Case found 
the appendix even on close examination remained concealed. It was entirely covered by a 
thick, well-organized fibrotic membrane which bound the ileum and the cecum together. 
The appendix under this membrane was doubled back on itself like a hairpin, and the ter- 
minal two centimeters were twisted into a corkscrew spiral. The bent portion of the 
appendix at its midpoint was fused tightly to the wall of the ileum about four and a half 
centimeters from the ileocecal valve on the mesenteric border. At this point an ulcer had 
completely perforated the wall of the ileum and fistula formation was prevented by 
the appendix becoming adherent here. 

Upon opening the terminal ileum it was found that the walls reached a maximal 
thickness of six Mm. just oral to Bauhin’s valve and tapered off as they progressed 
proximally until at a distance of 24 centimeters they were of normal thickness and con- 
sistency, The lumen in the distal 17 centimeters would barely admit a No. 10 French 
catheter. The ileocecal valve itself formed a dense fibrous ring with a three Mm. 
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opening in the center. The mucosa for a distance of six centimeters proximal to the 
valve was almost entirely replaced by dense, white, contracted cicatricial tissue, there 
being only a few small irregularly placed islands of mucosa present. An old scarred 
perforating ulcer about two centimeters in diameter was present as mentioned above, 
four and a half centimeters distal to the ileocecal valve on the mesenteric border. At 
a distance of 19 centimeters from the valve near the mesenteric groove was a small 
shallow ulcer one half centimeter in diameter, while just proximal to this was a larger 
oval ulcer measuring two and a half centimeters in its long axis, which was in the 
direction of the fecal flow. The mucosa elsewhere was edematous and bulbous in 
appearance. 

The cecum and ascending colon were not involved in the pathologic process that 
ended abruptly at the oral side of Bauhin’s valve. There were no ulcers in the mucosa 
of the appendix but its walls were thickened and fibrotic. 



Fig. 4, — Section of the mucosa, submucosa and a portion of the muscularis. Showing a 

non-specific inflammatory reaction. 

Microscopic Pathology . — Histologic sections revealed a non-specific, infectious, granu- 
lomatous process throughout. The chronicity of the process varied from old to recent 
as it progressed from the distal to the proximal regions of the lesion, respectively. 

A section through an ulcer 17 centimeters from the ileocecal valve showed a com- 
plete destruction of the mucosa in the central aspect. The base was covered with fibrin 
infiltrated with polymorphonuclear leukocytes and the edges were undermined. The 
submucosa was slightly encroached upon by the ulcer, but that which remained was a 
dense mass of connective tissue infiltrated with leukocytes, polymorphonuclear cells being 
predominant. There was a slight hypertrophy of the muscular layers with evidence 
of, the inflammatory process extending along the septums. The serosa was thickened 
and presented a picture very similar to that of the submucosa except that edema was 
a prominent feature here in addition to the inflammatory reaction. 

Sections distal to the one described above varied only in the thickness of the wall 
of the ileum and that the polymorphonuclear leukocytes relinquished their predominance 
in favor of round cells and plasma cells. The walls became progressively thicker almost 
by mathematical precision from the proximal to the distal aspect of the lesion. There 
were no foreign body giant cells or tubercle-like lesions in any of the sections. 
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One of the neighboring lymph nodes was sectioned. Its architecture was fairly 
well preserved, but there was a hyperplasia of the reticulo-endothelial cells. The germinal 
centers likewise shared in the hyperplasia with compression and narrowing of the sur- 
rounding rim of lymphocytes. The sinuses, both central and peripheral, were widely 
dilated and filled with endothelial cells. There were no giant cells or tubercles present 
here either. 

The appendix revealed a marked thickening and fibrosis of the submucus layer 
infiltrated largely with lymphoid and plasma cells. The muscular layers were atrophied. 
The subserosa was also fibrosed and showed collections of lymphoid cells perivascular 
in distribution. Continuous with the serosa was an organized membrane of dense con- 
nective tissue. During the process of sectioning and fixing the mucosa was destroyed 
and thus was not examined microscopically. However, on gross examination when 
the appendix was opened there was no interruption in the continuity of the mucous layer. 

This case corresponds to the description of regional ileitis given by Crohn. 
All of the cardinal clinical features were present: youth, weight loss, fever, 
diarrhea without tenesmus, pain in the region of the umbilicus and right 
iliac fossa with vomiting, history of 14 months’ duration of a palpable mass 
in the lower right quadrant with tenderness, and the absence of roentgen or 
sigmoidoscopic evidence of intrinsic disease in the colon. The cardinal 
roentgen finding, described by Kantor, the string sign, was well demon- 
strated and the evidence of intrinsic involvement of the mesial aspect of 
the cecum was likewise present. Grossly, this resected specimen corre- 
sponded exactly to the original description of regional ileitis. A perforation 
in the mesentery of the ileum had occurred and except for a barrier of 
the appendix, undoubtedly would have caused a fistula into the cecum. The 
disease process was most advanced at the ileocecal valve and just proximal 
to it. 

Crohn, Ginsburg and Oppenheimer^ are to be commended for the first 
clear-cut description of a clinical entity which in the past has probably been mis- 
taken for tuberculosis or inoperable malignancy. Their paper is of particular 
importance at this time because it has stimulated interest in one of the 
most puzzling and difficult fields of abdominal disease, the diagnosis of small 
intestinal lesions. It now seems certain that the terminal ileum is occa- 
sionally the site of a progressive type of benign inflammatory lesion in which 
no proof of tuberculosis can be found. Speculation will continue concerning 
its etiology until a specific agent is found in the lesion or until a considerable 
number of early inflammatory lesions of the terminal ileum have been ob- 
served to terminate in what we now understand as terminal ileitis. It 
is not unreasonable to postulate that any primary inflammatory mucosal 
disease in the terminal ileum might in the end resemble the entity under 
discussion. There are many who feel that chronic ulcerative colitis may be 
originally initiated by a number of different primary agents. Certainly both 
amebic colitis and bacillary dysentery may eventually cause the same terminal 
pathologic lesion as the ordinary chronic type of ulcerative colitis of unknown 
etiology, possibly due to the inroads of secondary invading organisms. Hence 
it is conceivable that chronic ileitis may result from a number of hetero- 
geneous primary irritating factors. 
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In the absence of a known etiologic agent, one should consider other rea- 
sons for the predilection of this type of lesion for the terminal ileum. It 
is possible that some peculiarity of the anatomy of the terminal ileum, its 
mesentery or its blood supply may predispose toward the development of 
a chronic granulomatous inflammation in this region. An arrangement which 
would permit of twisting, angulation, and partial intermittent intussuscep- 
tion or volvulus has been considered. Ginzburg and Oppenheimer,^ in dis- 
cussing the etiology of non-specific granulomas of the intestines, mention 
the possible role played by a disturbance in the vascular mechanism. They 
referred particularly to repeated and self-reducing intussusception or recur- 
rent partial volvulus at the ileocecal valve, and emphasize the inability of dif- 
ferentiating, in the end stages, granulomatous lesions due to primary vascular 
insufficiency from those due to primary infectious agents. The abrupt cessa- 
tion of the inflammatory process at the ileocecal valve could be explained on 
the basis of recurring self-reducing intussusception. The youth of most of 
these patients, and the lack of evidence of a specific etiologic agent, and the 
frequency of the involvement of the terminal ileum as well as the occasional 
involvement of other portions of the ileum suggested this possibility. 

Cases reported to date give no idea of the anatomic configuration of 
the colon or the habitus of the owner of the disease. Is the disease more 
prone to occur in patients with a high cecum and a tendency to ileal stasis 
or in those with long pendulous ceca and low loose mesenteries, or does it 
occur without relation to these anatomic variations? According to Batson, 
the ascending branch of the ileocolic artery, which supplies the cecum, is more 
or less fixed in most anatomic specimens, whereas the terminal branch of 
the same artery, which supplies the terminal ileal segment, is capable of 
considerable rotation. It is conceivable that an unusual mobility of the 
terminal ileal segment might by pinching or twisting the terminal branch of 
this artery tend to devitalize the part in much the same way as an intus- 
susception. 

Since the disease seems to be most advanced at the valve, some primary 
neuromuscular abnormality here might act as a predisposing factor, inducing 
ileal stasis, infection, infiltration and finally obstruction. 

Another possibility is primary appendiceal disease. This must be con- 
sidered because of the youth of the reported patients and the history of 
previous appendectomy in many of them. It would not be possible in our 
case, for example, to exclude the possibility of a primary appendicitis with 
adhesion to and secondary involvement of the mesentery itself or of nodes 
in the substance of the mesentery. It is conceivable that a lymphangitis and 
surrounding inflammation might encroach upon or infect the blood supply 
and in this way slowly devitalize this segment of ileum, producing a lesion 
like that of terminal ileitis. In this classic case of ours, the appendix formed 
the wall of an abscess in the mesentery. The appendiceal inflammation was 
probably secondary, but we do not see how one can be sure of this. The 
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original description of the disease dismisses the appendix as a primary focus 
on the basis that the disease never transcends the valve of Bauhin. We 
feel that there is insufficient evidence so far to justify one in excluding pri- 
mary appendiceal disease with secondary involvement of the mesentery and 
finally of the terminal ileum, in some cases. 

The differential diagnosis in our case entailed primarily ruling out hyper- 
plastic tuberculosis. The absence of lung tuberculosis and of intrinsic cecal 
disease tended to exclude this possibility. We are, however, very definitely 
of the opinion that tuberculosis should not be excluded in any case until 
after a microscopic examination. There is apparently no known pathologic 
analogy in man or the lower animals for considering this entity tuberculosis 
in the absence of the commonly accepted bacteriologic and tissue reactions 
with which all well-trained pathologists are familiar. 

It is possible that the pathologic lesion under discussion may follow an 
acute terminal ileitis, an inflammatory reaction quite like acute typhilitis. 
This seems borne out by cases of the type described b}'^ De Courcy,'* — an acute 
illness in a girl 20 years of age, resembling acute appendicitis following a 
cold in which the lower 12 inches of ileum were acutely inflamed with a 
plastic exudate. Clute*'* mentioned a case of this general type and Crohn 
discusses similar cases. It will be impossible to determine the importance 
of this factor until known acute inflammatory lesions of the terminal ileum 
have been followed over a period of years and many more sections of bowels 
in various stages of inflammation are resected and examined. 

We feel that an analysis of the cases so far reported justifies the ac- 
ceptance of the term regional (terminal) ileitis as a pathologic and clinical 
entity, in the same sense that chronic ulcerative colitis is used to describe 
a clinical and pathologic entit}^ recognizing the possibility of its protean 
etiology. Naturally, some lesions of this type will occur in combination with 
similar involvement elsewhere (Brown, Bargen and Weber'’^) (Homans 
and Haas®) in the bowel. Pathologic processes of this general nature have 
been reported in other parts of the small and large bowel. These reports 
in no sense detract from the clinical importance of the lesion under con- 
sideration. Rather they serve to emphasize that chronic stenosing granu- 
lomata, just as ulcerative tuberculosis, may occur anywhere in the intestinal 
tract, but for some reason or reasons show a marked predilection for the 
terminal ileum. 
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RADIUM BURNS OF THE RECTUM 

Vernon C. David, MD. 

Chicago, III. 

Severe radium burns of the rectum are usually, if not always, the result 
of the local application or interstitial use of radium as contrasted to the 
effects obtained by radium packs where the element is applied at a distance 
from the rectum either over the sacrum or on the abdomen. Where patients 
with third-degree radium burns of the rectum have come under our care their 
burns have been either the result of treatment of carcinoma of the rectum, 
hypertrophy of the prostate or leukoplakia of the rectum by the introduction 
of radium into the rectum. 

The effect of radiation on both normal and neoplastic tissues has been 
described by many workers in that field, and though the histologic and gross 
evidence of tissue changes are fairly well known, “the actual intricate 
mechanism by which radiation produces injury to cells is vague, and its eluci- 
dation must await prolonged biophysical analysis.”^ It is generally recognized 
that radiation injures the nuclei of tissue and tumor cells, causing degenera- 
tive changes in them, and also may injure the cytoplasm of the cell. The 
blood vessels in the irradiated area are particularly effected, hyperemia de- 
veloping, followed by marked degenerative changes in the vessels, thickening 
of their walls and extensive thrombosis. The connective tissue is markedly 
stimulated in its growth and a lymphatic infiltration occurs. These are but 
the high lights of the reaction of tissue to radiation. 

Two gross types of reaction to radium radiation are seen in the rectum ; 
namely, hyperemia and actual neci'osis or ulcer formation. Hyperemia of 
the rectal mucosa is practically always observed after any considerable radia- 
tion of the rectum and may be very acute, if radium, without proper screen- 
ing, has been inserted into the rectum for treatment of a local lesion. It 
usually develops ten days to two weeks after the use of the element and in- 
creases in intensity up to three to six weeks, when it slowly recedes. The 
patient with such a reaction develops smarting and burning in the rectum, 
associated with tenesmus, which may be constant and requires morphine to 
control. An excess of mucus is formed which may be passed in small 
amounts, and if straining is severe, it may be blood stained. The rectal 
mucosa is plum colored, often covered with petechial hemorrhages and is 
extremely sensitive to touch. Such a severe reaction may cause the patient 
symptoms for six to eight weeks. Milder or very transitor}'^ states of hy- 
peremia with correspondingly milder symptoms also occur. 

It is, however, upon the ulceration or third degree burns following radia- 
tion that particular emphasis should be placed. These lesions may be diffuse, 
if proper screening of the radium was omitted, or local, in which event a 
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persistent indolent ulcer replaces the neoplastic ulcer that was radiated. As 
the hyperemia around the ulcer recedes, it has a rather chai acteristic appear- 
ance, being definitely outlined, rather shallow, and is covered with an exudate 
of fibrin and cellular debris that gives it the appearance of a white pellicle 
or membrane. Due to connective tissue contraction, radiating lines of con- 
striction are seen in the mucous membrane surrounding the ulcer and the 
mucosa appears smooth and atrophic, without its usual delicate folds. In 
four of our patients the ulcer was over the prostate at the former site of the 
carcinoma, and was firmly adherent to the prostate and immobile. In one 
patient a small lesion the size of a dime had replaced the site of an adenoma 
destruens. In two patients the ulceration was diffuse, as a result of treatment 
of hypertrophy of the prostate and leukoplakia respectively. 

Histologically, the picture was typical of ulcers following radiation in any 
part of the body. A dense, unorganized necrotic base, under which marked 
fibrous and leukocytic infiltration was present. Damaged nuclei in the cells 
were in evidence. The walls of the blood vessels were thickened. Practically 
no evidence of healing was in evidence except perhaps the contraction of the 
ulcer by fibrosis. For purposes of discussion eight cases with marked radium 
burns of the rectum are selected. 

In six of them the burns resulted from treatment of carcinoma of the 
rectum and in two from treatment of hypertrophy of the prostate and 
leukoplakia of the rectum respectively by the local application of radium. 

Of the six radium burns occurring following treatment of carcinoma 
there was suspicious gross evidence of carcinoma in two (Figs, i and 3). In 
the center of these ulcers there were some irregular nodules much firmer 
and less friable than usually felt in adenocarcinoma of the rectum, but never- 
theless highly suspicious. In the other four patients the lesion was a flat 
ulcer with marked scar tissue contraction about it and had no characteristics 
of a carcinomatous ulcer. When these six radium burn ulcers were examined 
histologically, three had very definite evidence of carcinoma in the depth of 
the ulcer under the necrotic exudate (Figs. 2 and 4), and in two degenerated 
cells were found in the base of the ulcer which were histologically very sug- 
gestive of carcinoma, though that evidence must be somewhat less definite 
than usual due to the badly damaged condition of the nuclei of all the cells 
in that region (Fig. 5). In the sixth patient, aged 79, where an adenoma 
destruens had been removed and radium needles planted into the rectum at 
its base, the burn resulting was not in any way typical of carcinoma and 
repeated biopsies over a period of five years showed no tumor cells. This 
patient died of pneumonia and no postmortem was obtained. 

In the five patients having radical removal of the rectum a careful dis- 
section of the specimens for involved lymph nodes showed positive findings in 
one instance. This patient was a young man 30 years of age in whom early 
extension into the lymphatics would usually be expected. As the remaining 
cases were from 30 to 62 years of age and had had symptoms of carcinoma 
before the radium treatment for from four to six months (with one excep- 
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tion), it is not worthy of particular comment that only one had glandular in- 
volvement, as the average patient has only 35 per cent of a chance of having 
such involvement when operated upon. 

Pathologically considered, it seems reasonable to say that in these six 
patients with radium burns following the treatment of carcinoma of the 
rectum by radiation, three showed definite evidence of carcinoma, two prob- 
able evidence and one, no evidence of tumor cells in the burned area. 

Clinically speaking, Case VI, with the small burn following radiation of 
the adenoma destruens, was only moderately uncomfortable, having a slight 
bloody discharge and some slight pain but in general was in good health. 
The remaining seven patients, including one with an extensive burn following 
radiation of an hypertrophied prostate, were practically incapacitated. 
Marked tenesmus, frequent evacuations of blood, mucus, bladder irritability, 
sleeplessness, loss of appetite and anemia were present in varying degrees. 

From a surgical standpoint the radical removal of the rectum was made 
very difficult because of loss of the normal cleavage planes by reason of 
extensive fibrosis and also because of dense adherence of the radium burn to 
the prostate in three patients, in whom it was necessary to remove the pos- 
terior one-third to one-fifth of the prostate by knife excision to entirely 
remove the necrotic area of the burn. In these patients the prostate looked 
edematous and fibrotic, as if it had also been markedly affected by the radia- 
tion. Following operation a white exudate formed over the prostatic bed 
which persisted for weeks but finally cleared up. Persistent oozing at the 
operation necessitated transfusion of blood in nearly all of the cases. The 
postoperative course was stormy in all, as pain, slow healing of the wounds 
and profuse wound discharge complicated the convalescence. In the patient 
with extensive burn following treatment of prostatic hypertrophy, the rectum 
was split open posteriorly after removal of the coccyx and the burn was 
thoroughly excised and the adjacent mucosa mobilized to cover the defect as 
much as possible. All of the patients recovered from the operation. One 
has since died of carcinoma, having local as well as general recurrences. The 
remaining six are well and free from recurrence, one to two and one-half 
years following the operation. 

In conclusion, it seems evident from this small series of cases that when 
carcinoma of the rectum is treated by radium and a burn results, that car- 
cinoma may still be j^resent in the base of the burn or in the lymphatic nodes 
and that radical removal of the rectum is indicated. If radium burn in the 
rectum results from treatment of other lesions, local removal of the burn is 
the treatment of choice as applies in radiation burns elsewhere in the body. 

Case Reports 

Case I. I. K., male, aged 56. Diagnosis of carcinoma of rectum five months ago. 

Ulcer over prostate, treated by insertion of radium into the rectum at two sittings, 2,800 
mg. hours administered. Following treatment sj'mptoms improved but now he has 
bleeding and tenesmus and has lost weight. Examination May 12, 1932, shows scar 
tissue contraction at level of prostate with some induration and superficial ulceration. 
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Operation May 21, 1932, exploratory laparotomy and colostomy. May 4, 1932, posterior 
resection of rectum. Four inches of bowel removed intraperitoneally. Much oozing. 
Transfusion of 500 cc. blood. Specimen shows ulcer two and one-half inches by one 
inch on anterior wall. Adherent to prostatic tissue. Sections show degenerated cells 
resembling carcinoma in base of burn. Lymph nodes negative. Stormy convalescence. 
Prostatic area has all appearance of radium burn but eventually healed. Patient now 
well ahd at work. 

Case II. — C. F. M., male, aged 50. Symptoms of blood and increase in number of 
stools for three months. Examination February 15, 1932, shows carcinoma size of dol- 
lar on posterior wall of rectum with crater in center above mucocutaneous line. Lesion 
is freely movable but involves muscularis. 

Radium treatments were administered elsewhere in this case in March, 1932. The first 
consisted of 48 mos. filtered with i Mm. brass and Mm. silver placed high up in the rec- 
tum against the growth for eight and one-half hours. Two days later, three tubes of radon 



Fig. 3 . — (Case III). — Photomicrograph showing necrosis of radium burn (A) and tumor 
cells in the depth of the burn (B). 


totalling 129 mos. were placed for four hours against the lesion, held in place with 
gauze packing. Two days later a similar application was placed lower down on the 
lesion, and two days later a similar treatment was given. The total of these four treat- 
ments between March 8 and March 14 was 1,973 nio. hrs. On March 17, 17 mg. 
platinum needles were placed throughout the rectal growth one cm. apart, and left in 
place for 48 hours. A very severe reaction followed, including a pulmonary embolism. 
Ever since has had tenesmus, 6 to 50 bowel movements daily. 

On June 21, 1932, was bedridden, taking morphine, in continuous pain and was pale 
and emaciated. Digital examination of rectum shows no tumor, marked scar tissue 
formation and superficial ulceration at its former site. June 23, exploratory laparotomy 
and colostomy. Liver and lymph nodes negative. July 22 blood transfusion 500 cc. 
Posterior excision of rectum. Eight inches of bowel removed. Prostatic bed edematous. 
Marked fibrosis in region of middle hemorrhoidal vessels. Ulcer from radiation two and 
one-half by two inches on lateral wall of bowel. No gross evidence of carcinoma. 
Microscopically, very probable carcinoma cells in depth of ulcer (Fig. i). No involve- 
ment of lymph nodes found. Patient made a slow convalescence. At present, the patient 
is well except for a phlebitis. No evidence of recurrence. 
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TA.r III-S w.. male, aged 62. In June, 1931, carcinoma of rectum diagnosed 
1 ? Ind treated by radium. Dose unknown but given by application in rectum, 

f' riieaUh until present, November 20, 1933, when blood in bowel movements re- 
" Td Exaniinatioli shows flat ulcer about two and one-half inches in diameter at level 
'"r ^‘inte and adherent to it. Dense scar tissue about it. Operation November 29, 
ir O e 4: bI,nnoperi„ca, rcscc.ion foUowcd by blood t«nstusio„. Pcs.enor 

1933- . , , „,iucrent ulcer. F at ulcer 111 rectum with 

fiffii nf nrostatc was removed with tne acincrciu t , 

ccucr of it (Fi.. a). Micro=copica„y cancer (Ffe 3). Ly.pl. 
nodes negative. Patient made excellent recovery and is now m good health. 




- fCase IV). — Photomicrograph showing tumor 

Fig. 4 — (Case IV). — Gross cells in depth of burn, 

ance of radium burn of rectum following 
use of 146,000 Mg. hours by radium pacKs 
and 3,000 Mg. hours by rectal applicato . 

Note questionable tumor nodules ^d mt- 
tening of normal mucosal rugae, ior ni 
tological picture see Fig. S- 

r Tvr T T S male aged 6i. Five months ago frequent bowel movements 
^ Tan nounds in weight. Examination May 19, 1933, shows a 

containing old blood. Los 3 P diameter just above the mucocutaneous 

movable carcinoma two and one^ to hollow of sacrum. Biopsy showed 

line on the left side, reac mg , ^gre with radium. 146,000 mg. hours with the 
carcinoma. Patient was treate ^ Btr^thn was 

four gram radium pace, ^ October 3 to 13, 1933- In addition 

administered in two ^enes^ Ju y j rldiztion by means of a rectal applicator as 

to the external radiation he also receivea r 

follows : 30 mg. for 100 hrs., i Mm. platinum, total dose 3,000 mg. hours. , 
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Patient returned November i6, 1933, suffering severe pain. Had lost more weight. 
Examination shows marked scar tissue contraction but very little, if any, evidence of 
tumor. Large ulcer adherent to prostate and immovable. Two blood transfusions were 
given and the rectum removed abdominoperineally in one stage (Figs. 4 and 5). It was 
necessary to remove the posterior one-fourth of the prostate with the adherent ulcer. 
Stormy convalescence with eventual recovery and subsequent return to work. 

Case V. — F. D., male, aged 31. In February, 1932, polyp removed from rec- 
tum elsewhere which was subsequently diagnosed carcinoma. An experienced radiol- 
ogist treated the area with 100 mg. of radium contained in two 50-mg. tubes in tandem, 
applied for a period of 15 hours. Screened by five Mm. of platinum, one Mm. of lead 
and one Mm. of aluminum. The distance from the radium to the mucosa was a minimum 
of 2.5 Mm. Following this, patient had a severe local reaction and eventual ulceration, 
followed by stricture, great difficulty in having bowel movements which contain blood 
and pus. May 7, 1932, there was an ulcerating lesion on the posterior wall of the 
rectum involving the sphincters and a stricture at the level of the levator muscle. A 
deep biopsy of the ulcer was made but no carcinoma was found. A colostomy was 
done, hoping to give the patient relief from severe pain. June 8, 1932, severe pain 
continuing it was decided to excise the radium burn. While so doing a nodule in the base 
of the burn was seen which proved to be carcinoma. A radical excision of the rectum 
was then carried out from below, opening the peritoneum and removing about eight 
inches of the rectum. Other carcinomatous nodules were found along the superior hemor- 
rhoidal vessels. Examination of the base of the radium burn showed carcinoma. The 
patient made a good recovery and returned to work, but on November 24, 1933, re- 
turned with sciatica and eventually developed lung metastases, as well as a local recur- 
rence, and died September, 1934. 

Case VI. — L. G. Y., male, aged 76. April ii, 1924, blood in stool. Above prostate 
on anterior wall is a pedunculated movable polyp with indurated base. Feels like 
adenoma destruens. April 22, 1924, removed by cautery, after splitting rectum open 
posteriorly. Four needles containing ten mg. each implanted into previous site of tumor 
and left five hours. November 28, 1924, slight ulceration at previous site of tumor, 
white and covered with a pellicle. Biopsy shows necrotic tissue but no carcinoma. 
November 26, 1926, same picture and again biopsy negative. July, 1927, picture the 
same, patient having no symptoms. In 1929, died of pneumonia. This lesion was 
apparently cured by local removal followed by radium. 

Case VII. — N., male, 63. Symptoms of large prostate treated elsewhere by having 
radium inserted into rectum two months ago. Now having severe tenesmus. Passage 
of bloody mucus, is sleepless and losing weight. Examination shows area three inches 
in diameter on anterior wall of rectum, ulcerated and covered with a white exudate. The 
surrounding mucosa is deeply injected and bleeds easily. No suspicion of carcinoma. 
The rectum was split open posteriorly, the area of ulceration excised, the mucosa adja- 
cent to it mobilized and the defect partially covered by it. The rectum was sutured in 
layers. Immediate relief from pain and favorable convalescence. Histologically the 
tissue showed a radiation burn with no evidence of carcinoma. 

Case VIH. — F. M., male, aged 30, has marked leukoplakia of the rectum, with thick 
parchment-like rough mucosa, extending upward for about two inches above the mucocu- 
taneous line. This was excised and promptly recurred. Following recurrence patient 
went elsewhere and had radium introduced into the rectum. A few weeks later he 
developed severe pain and on returning for examination was found to have a disap- 
pearance of the leukoplakia, but a radium burn involving an area about one and one-half 
inches long by three-quarters of an inch wide. This was excised and the normal mucosa 
pulled down over the area. The amount of radium used in this case was not known. 
Following this operation the patient made a good recovery. 
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There has been in the past decade such a wealth of literature, both 
clinical and experimental, on the subject of burns that it is difficult to find 
a reasonable excuse to increase it. Yet as the interested physician reads the 
various clinical opinions and studies experimental results by competent ob- 
servers, he is immediately conscious of a lack of harmony in not only the 
theoretical and experimental results, but also in the methods of treatment. 
He is also conscious of improved mortality statistics but the improvement 
seems disproportionately small when compared with the advancement in 
knowledge claimed. He is confronted with experimental data purporting to 
show that the fatal effects of burns are due variously to a reflex phenomenon, 
increased capillary permeability, a tissue toxin or a bacterial toxin. He is 
amazed that the proof in each case seems conclusive. The statistical studies 
from the various clinics all show improvement but in each instance there are 
essential differences in methods of treatment and each clinic is convinced that 
its procedure is correct. 

In this paper an attempt will be made to harmonize both clinical and re- 
search data and to outline a method of treatment based upon the conception 
that the phenomena induced by thermal burns are in reality a sequence of 
events and should be treated as such. This seemingly impossible task simpli- 
fies itself immediately when one separates from the mass of clinical and 
experimental evidence certain basic facts, all of which have been reasonably 
proven. First, the phenomena induced by burns are not only local but also 
general in action. Secondly, there are definitely reflex, biochemical and toxic 
phenomena. An effort will be made to show that each of these facts is 
probably true, to place them in their proper order, and to evolve a sequence of 
therapy which will not only actively combat but will anticipate and prevent 
their ill effects. This effort to harmonize is the only claim to originality that 
the author makes. 

There is certainly nothing new or revolutionary in the idea that the 
cause of death in severe burns is due to general and not local phenomena. 
That the general factor is precipitated by the local lesion is obvious. As early 
as 1868 Wertheim^ advocated the idea of a toxin circulating in the blood as 
the prime factor in burn mortality. That he was not alone in his attitude is 
illustrated by Pontick^ advocating the same idea in 1876. A number of 
rather unique theories were put forth at this time to explain the phenomena. 
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The theory that the burn decreased the respiratory function of the skin to 
the point where life was impossible is as unique as it is untenable in the light 
of present-day physiology. The theory that the toxicity was due to the 
retention of products normally excreted by the skin was disproved by 
Kijanitzin® in 1893 when he demonstrated that the ill effects of the gilding 
experiments were due to abnormal biologic conditions produced in the skin 
and that the gilding destroyed the vitality of the skin involved, producing a 
microscopic picture not unlike that seen in a first-degree burn. Welti^ in 
1889 disproved the theory of death being due to failure of the heat-regulating 
mechanism by protecting the burned animal from such heat dissipation and 
showing that there was no reduction in mortality. Markusfeld and Stein- 
haus/ in a series of brilliant experiments, demonstrated that the interference 
with the nerve supply of the burned animal had no effect upon the ultimate 
result, while division of the blood supply to the burned area prevented the 
constitutional reaction. 

That the first ill effect of a severe burn may be a reflex shock phenom- 
enon, due to pain and fright, has been adequately proven by Underhill, 
Kapsinow and Fisk.®- These investigators noted that in animals 

burned under anesthesia the primary shock seen in the clinical case did not 
occur. Furthermoi'e, Underhill and his colleagues showed that the primary 
shock occurred too quickly for it to be caused by an actual reduction of the 
total blood volume, and that the loss of the power of absorption from the 
burned area in the first 12 to 24 hours following a burn precludes the ex- 
planation of a protein absorption product. That the primary shock could be 
due to a bacterial toxin is untenable in the light of our knowledge of bacteria 
and their toxins and the lack of absorptive power in the burned area in this 
early stage likewise precludes this possibility. From the above data one can 
therefore state with reasonable certainty that in severe burns there may be 
a primary shock due to pain and fright. 

The primary shock, however, is a transitory phenomenon to which the 
patient either succumbs, or responds to treatment within a relatively short 
interval. It may be followed by a secondary stage which, in its clinical 
symptomatology, could be likewise called shock. This for the sake of clarity 
we will call secondary shock or the second stage of burns. It is concerning 
the etiology of the secondary shock that most of the controversy rages. It 
was generally accepted up to the last few years that the ill effects of burns 
during this stage were due to toxins liberated in the burned area by protein 
disintegration which were absorbed into the circulation. .The leading pro- 
ponent of this theory was Davidson^^ who in 1925 summarized the evidence 
in favor of this hypothetical toxin and presented the tannic acid treatment 
of burns. Although Mitchiner^^ claims the Chinese used this treatment five 
thousand years ago when it was their custom to treat burns with tea leaves, it 
does not detract from the credit which is due Davidson for instituting the 
first major advance in the modern treatment of severe burns. 

To uphold the tissue toxin theory we have the work of Reiss^^ in 1904 
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who reported a toxin in the urine of the burned case which was toxic upon 
being injected into the laboratory animal. Pfeiffer^"^ in 1905 reported the iso- 
lation of cleavage products from the burned skin which were neurotoxic 
and necrotoxic. Others too numerous to mention conducted investigations 
to show the presence of this toxin. It remained, however, for Robertson and 
Boyd^^ in 1923 to present the strongest evidence for this theory. Briefly 
summarized -these investigators grafted burned skin onto normal animals who 
showed toxic manifestations in about eight hours. They injected blood from 
burned animals into normal animals and found the whole blood to be highly 
toxic whereas blood serum alone was nontoxic. The injection of alcoholic 
extracts of normal skin were found to be nontoxic to normal animals while 
the injection of alcoholic extracts of burned skin were immediately followed 
by toxic symptoms. These investigators isolated and analyzed this toxic and 
found it to be of two parts. The first was thermostabile, diffusible and 
neurotoxic, and the second, thermolabile, colloidal and necrotoxic. The toxin, 
chemically, consisted of primary and secondary proteoses. From these ex- 
periments the earlier idea of debridement and exsanguination transfusion 
evolved. 

In recent years Underhill, Blalock, Wilson and their respective col- 
leagues®’ 17, 21 attacked the tissue toxin theory vigorously. 

These investigators, working independently, have obtained results so con- 
vincingly harmonious that a rapidly increasing group now deny the existence 
of the tissue toxin entirely, and a still larger group admit that if the tissue 
toxin exists at all it is responsible only in part for the deleterious effects of 
burns. Both of these investigators point out the lack of unified opinion 
among the early works of Reiss,^^ Lustgarten^® and Spietschka,^” and 
that the results they obtained do not occur with convincing regularity. 
Furthermore, very few of these investigators have been able to check the 
results of the others. Underhill and Kapsinow^^^ repeated the experiments 
of Robertson and Boyd exactly. They were unable to demonstrate the cir- 
culatory toxin in that the injection of whole blood from burned patients did 
not produce toxic manifestations in normal animals. They did, however, find 
the injection of an alcoholic extract of burned tissue to be toxic to normal 
animals but they likewise found that the injection of an alcoholic extract of 
normal skin was also toxic. An analysis of the extract showed enough al- 
cohol to be present to account for the symptoms observed in the opinion of 
these investigators. They consequently injected into normal animals an equal 
quantity of ethyl alcohol and produced identical symptoms. They, therefore, 
concluded that the primary and secondary proteoses of Robertson and Boyd 
were, in reality, ethyl alcohol. 

Harrison and Blalock^"^ grafted burned skin onto normal animals and 
stated that they could find no evidence of toxemia. These investigators also 
burned animals and found that the shortest survivals were among those 
debrided. They also confirmed Underhill and Kapsinow’s results with whole 
blood injections from burned animals in that they could demonstrate no toxin. 
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The most convincing evidence against the tissue toxin theory, however, 
are the experiments of Underhill and his colleagues with burned tissue show- 
ing that, whereas burns induced an increased capillary permeability, the loss 
of fluid is external and that the absorption from the burned area does not 
take place at all for 12 hours and but very slowly for 24 hours. In these 
experiments the injection of methylene blue into the burned area showed no 
absorption into the blood stream and, more convincing, strychnine injected 
in lethal doses did not even produce convulsions. Certainly this is proof 
enough that if tissue toxin exists at all it cannot be a factor in the secondary 
shock stage. 

Fortunately, in attacking the tissue toxin theory Underhill placed before 
the profession another theory to account for the secondary shock stage and 
produced evidence in its favor that is i-easonably incontrovertible. Underhill, 
Carrington and Kapsinow,^® in 1923, working on a number of burned cases, 
demonstrated the remarkable concentration of the blood which we now accept 
as an associate of severe burns. Experimentally Underhill and his associates 
have enlarged upon this observation until they have proved beyond reasonable 
doubt that the secondary shock stage is, in all probability, due to biochemical 
changes alone. As has been pointed out previously, a large group of 
clinicians while recognizing that these biochemical changes account for most 
of the phenomena observed, still insist that a toxic protein is absorbed also, 
and the two factors together account for the secondary shock. 

As previously stated, Underhill and his associates claim and present ex- 
perimental evidence to show that when an animal is burned there is an in- 
crease in capillary permeability in one direction and a decrease in absorptive 
power in the other. In other words fluid pours rapidly from the capillaries 
out into the intercellular spaces and onto the surface whereas no reabsorp- 
tion takes place in the burned area for 12 hours and then very slowly for 24 
hours. They have measured and analyzed this fluid. It is estimated by these 
investigators that, by comparison to the experimental animal, a man weigh- 
ing 150 pounds with one sixth of his body surface burned will lose 3500 cc. 
of fluid in the first 24 hours and that the fluid lost is furthermore directly 
proportional to the surface area involved. With these- figures in mind it is 
readily seen that our ideas of the 'fluid requirement's of the burned patient 
need revising. Furthermore, analysis of the fluid shows that it is so similar, 
chemically, to blood serum that for. all practical purposes it could be consid- 
ered identical. Also, it is shown that there are no blood chemical changes in 
the burned animal which could not be due to this fluid loss. As additional 
proof the lowering of the blood pressure follows exactly the curve of the 
fluid loss. Blalock^^ confirms in his experiments the results of Underhill. 
The conclusion is drawn, therefore, that whereas the primary shock is due 
to a relative reduction of the total blood volume, the secondary shock is due 
to an actual reduction of the total blood volume. 

The very latest of the theories concerning the deleterious effects of ther- 
mal burns is reported by Aldrich^^ generously ascribes the idea and the 
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resulting proof to Firor, While discounting the tissue toxin theory entirely, 
and admitting the probability of Underhill's blood concentration theory, this 
investigator believes that a bacterial toxin is responsible for a good propor- 
tion of the systemic manifestations of burns. It is difficult to classify this 
theory in either the second or the third stage of the burn ])henomena, as 
Aldrich claims it accounts partly for the .symptomatology of the second stage 
and entirely for the symptomatology of the third stage. He cites in proof 
of the existence of this bacterial toxin in the stage of secondary shock that 
burned patients succumb during this period even when the concentration of 
the blood has been restored to within normal limits. However, as Brandson 
and Hillsman^^ have pointed out, the restoration of the blood to normal con- 
centration of red cells in the second stage is usually accomplished by the in- 
jection of isotonic saline intravenously and such therapy does not take into 
consideration the serum protein deficit. The lowering of the serum protein 
content of the blood alone is sufficient to cause shock-line .symptoms and 
death, even in the presence of a normal concentration of the blood as esti- 
mated by the red cell count and hemoglobin index.''"'" However, Aldrich^^ 
took cultures of the burned area before beginning treatment and repeatedly 
at intervals afterward. For the first 12 hours the cultures were sterile but 
after this period had elapsed the cultures were invariably positive. In the 
fatal cases hemolytic streptococci were found in the heart blood and in the 
lungs. From this theor}^ Aldrich evolved the gentian violet treatment which 
is rapidly coming into favor. 

The third stage of burn symptom is generally admitted to be due to bac- 
terial infection and (Aldrich notwithstanding), is not invariably present. 
This is a comparatively late stage and the complications of burns usually 
appear during it. 

With the foregoing discussion one can readily see that the jdienomena of 
severe burns must be visualized as a sequence of events, and that the 
physiologic and biochemical changes occur in an orderly manner. At the 
onset of a thermal burn several things occur. First there are pain and fright 
which may induce reflex shock, represented by a line A (Graph i). Coinci- 
dentally an increase in capillary permeability is induced with loss of fluid. 
This starts immediately, reaches its peak in 24 hours, is stationary for 24 
hours, and then is slowly reabsorbed. This is represented by line B (Graph 
I ) . At the same time bacterial contamination occurs which may become ac- 
tive infection in 36 to 48 hours and induce toxic symptoms. This is repre- 
sented by line C (Graph 1). If one believes in the tissue toxin theory its 
place in the sequence would be represented by B as seen in Graph 2, 

If the Aldrich theory of bacterial toxicity is to be considered, then it 

must be combined with Underhill's blood concentration theory and would be 
represented by line C (Graph 3). 

In summarizing the sequences, the author, while leaning strongly to tlie 
sequence as represented m Graph i. gives all ,he possibilities because when 
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the therapeutic regime he advocates is outlined it will be seen that the possi- 
bilities of all three sequences will be taken into consideration. 

Pathology. 'The examination of postmortem material shows conclu- 
sively that the pathologic changes induced by severe burns are not confined 



solely to the local and obvious lesion. Depending upon the extent and se- 
verity of the burn there are very definite lesions produced in almost every 
organ in the body, lesions which may in the final analysis be responsible for 
the death of the patient. Certain of these systemic changes are relatively 



easy to explain, such as the characteristic amyloid changes which occur late 
in burns as the result of long continued suppuration. Other lesions, however, 
are more difficult to understand and numerous explanations have been 
offered. The more important of these theories are the reflex, the blood 
concentration, the tissue toxin and the bacterial toxin already discussed. 



The variations in the character of the local lesion in burns depend upon 
a number of factors, the more important of which are, the intensity, charac- 
ter, and duration of the heat. According to the local changes observed heat 
burns have been divided into degrees. These degrees are necessarily arbi- 
trary and in actual clinical work not clearly defined. Some authors will 
describe only three degrees while others describe as many as six. For a 
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classic description of both the local and general pathology of burns one may 
refer to the monograph of Pack and Davis.^-^ 

First Degree . — ’This consists of a simple erythema with vascular reactions 
similar to that of any simple inflammation due to the action of an irritant. 
It is essentially a reflex and exudative reaction. The- reflex phase consists of 
contraction followed by dilation of the arterioles and venules, resulting in an 
increased flow of blood to the affected area and a local stagnation of the 
current. This naturally causes the redness and increased heat invariably as- 
sociated with this type of burn. The exudative reaction is explained by an 
increased capillary permeability and consists of filtration of plasma into the 
tissue spaces, the migration of leukocytes, and the diapedesis of red blood 
cells. Within a few days the outer layer of the epidermis separates and 
peels off. 

Second Degree . — This is essentially the degree of vesication. The epi- 
dermis undergoes true coagulation necrosis. By virtue of the increased capil- 
lary permeability there is an exudation of serous fluid and filtration of 
leukocytes from the tips of the papillae, resulting in the formation of blebs 
or bullae. In mild cases the exudation occurs within the epidermis and 
leaves the basal cell layer intact, thus forming the bleb. In the more severe 
cases the fluid collects in larger amounts beneath the full thickness of the 
epidermis, resulting in the larger and more serious bullae. In the very severe 
cases the fluid may even resemble plasma and in such cases organization of 
the fibrinous exudate is more likely to follow than absorption. Such blisters 
should be evacuated before organization occurs. It is well to remember 
that in this type of burn scarring may take place, particularly if infection 
complicates the picture. 

Third Degree . — In this the epidermis is entirely destroyed as is part of 
the corium. Its distinguishing factor is that the interpapillary processes re- 
main intact. The papillae appear as a reticular framework containing serum, 
bits of persistent living epithelium, leukocytes and fibrin. These papillae 
show as red points on a white background. Two things should be noted 
about this type of burn. First, the exposed nerve ends in the interpapillary 
processes remain intact and as a consequence this is the burn accompanied 
by the most severe pain. Secondly, the sebaceous glands, the hair follicles 
and the sweat glands are intact and will regenerate new epithelium providing 
infection does not destroy their epithelial cell lining. 

Fourth Degree . — In this there is destruction of the entire thickness of 
the integument and complete disorganization of the skin involved. If the 
traumatizing factor is dry heat this area will vary from brown to black in 
color, be insensitive and leathery to touch. If on the contrary moist heat is 
the agent the affected area will be white, insensitive and finger pressure will 
not induce the usual color changes. Surrounding this zone will be areas of 
lesser degree burns, shading off from the third degree to the simple hy- 
pei einia of the first degree. An acute inflammatory process starts very early 
and the eschai retracts leaving a groove between the dead and living tissues. 
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Sloughing of the dead tissue begins and is completed normally within two 
weeks. At the same time proliferation occurs. Fibrinous exudation upon 
the surface exerts a chemotactic action upon the new tissue cells. The capil- 
laries proliferate tufts of endothelial cells accompanied by new growth of 
fibroblasts, to grow along the fibrinous framework after the manner of heal- 
ing by secondary intention. The endothelial cells hollow out to form arches 
of new capillaries giving nourishment to the growing tissue. Scarring and 
contracture deformities result. 

Fifh Degree. — This type of burn varies only from the fourth degree in 
that the underlying muscles are involved. The resulting scar is, as a con- 
sequence, more deforming and may cause great functional impairment. The 
scar has a great tendency to break down and ulcerate. 

Sixth Degree. — In this degree the tissues are carbonized and the heat may 
even fracture the underlying bone. It is usually seen in tbe very severe type 
of burn involving the digits and demands, invariably, amputation of the part. 

The pathology of the internal organs is not by any means characteristic 
in burns. It has been noted that the changes were similar to those found in 
the acute infectious diseases of the skin. At necropsy the following systemic 
changes have been noted. 

Central Nervous System. — Hyperemia of tbe bi-ain and meninges with 
small minute hemorrhages into the brain substance and engorgement and 
thrombosis of the veins of the arachnoid. 

Kidneys. — Marked changes are found in the kidneys. Acute glomerulitis 
is an early finding with cloudy swelling and fatty degeneration appearing 
later in the proximal convoluted tubules. Thrombi have been noted in the 
vessels, particularly in the glomerular tufts. Necrotic areas are found in 
the more severe degrees of burns and hemoglobin occurs throughout the 
renal cortex to give the kidney the brownish-red color seen almost invariably 
in fatal burns. 

Suprarenal Glands. — The pathologic findings in these organs are most 
interesting because attempts have been made to ascribe the fatal effect of 
burns to disturbance of their function. The normal weight of the suprarenal 
gland is from four to seven Gm. and in the severely burned case it often 
weighs from 20 to 25 Gm. Experimentally within 24 hours there is marked 
hyperemia and occasional hemorrhages noted in the glands. The perirenal 
fat is markedly edematous. Later the glandular cells are swollen, hydropic 
and frequently show necrosis. 

Spleen. — ^The spleen is enlarged and shows focal necrosis in the germinal 
centers of the lymph nodules. The endothelial cells proliferate rapidly to 
occupy the germinal centers and may fuse to form giant cells. Later hyaline 
degeneration of the lymph nodules may be seen. 

Heart. — ^This organ in the late severe cases shows hyaline and fatty de- 
generation with necrosis of the muscle fibers. 

Liver. — ^Parenchymatous degeneration with focal necrosis and hyperemia 
is usually seen in this organ. 
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Lungs. — In fatal cases of burns the lungs are found congested with 
thrombi in the smaller branches of the pulmonary artery. Focal pneumonia 
is usually present. 

Lymph Nodes . — The usual lesion seen in the lymph node is central 
necrosis of the follicles with endothelial proliferation. 

Gastro-Intestmal Tract. — Hyperemia is noted throughout the gastro- 
intestinal tract with petechial hemorrhages into the mucosa. Ulcerations may 
occur anywhere along the tract but are found most frequently in the 
duodenum. 

Complications. — In discussing the complications of thermal burns one 
might justly say that all complications begin with and include the third stage. 
Since in the preceding outline it was stated that the third stage was that 
of infection and (Aldrich notwithstanding), was not an invariable sequence 
of all burns, then the occurrence of infection itself could be classed as a com- 
plication. The very character of the trauma naturally produces a lesion which 
is at first sterile. However, in a burn involving any great extent of the body 
surface it is* manifestly impossible to prevent subsequent contamination. 
Whether this contamination goes on to actual infection depends upon a 
number of well known factors. It is certain that a high percentage of severe 
burns do reach the actual stage of infection and a goodly proportion actively 
suppurate. The presence of necrotic tissue as an excellent culture medium 
together with inevitable bacterial contamination makes this easily under- 
standable. To keep bacterial contamination at a minimum and to take every 
precaution against its occurrence constitutes one of the chief aims in the 
therapy of burns. It lessens the frequency of development of the following 
complications : 

Septicenvia. — This complication, while reported rarely, may well occur 
more frequently than is realized. AldriclF^ found streptococci in the heart’s 
blood of all his fatal cases of burns. 

Erysipelas and Tetanus . — Both of these conditions complicate burns 
but fortunately occur in only a small percentage of cases. 

Hemorrhage. — Hemorrhage occurs in a small percentage of cases and is 
usually met with only in dirty, sloughing, badly infected burns. It occurs 
from the superficial veins and infected granulation tissue. Since the burned 
patient is usually in poor condition when this complication occurs it is quite 
serious. 

Bedsores. — Bedsores are seen in burned cases among the aged and those 
cases who are bedridden over long periods without proper prophylactic atten- 
tion. This complication is also fortunately rare. 

Pneumonia. — Pneumonia is one of the more common complications in 
fatal cases of burns. In those cases dying late in the course of the sequence, 
pneumonia or nephritis are the usual cause of death. 

Nephritis. — Kidney damage occurs early in the sequence of burns. In 
fact, so regular and so early does this complication occur it may be taken as 
a part of the phenomena of burns and not classified as a complication. The 
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early occurrence of kidney damage warns us that unguarded - intravenous 
fluid therapy after 48 hours may be dangerous. The early kidney damage 
may be accounted for by any of the numerous theories advanced but the 
late stage is undoubtedly due to bacterial toxicity. 

Amyloid Degeneration . — ^Amyloid degeneration is not a peculiarity of 
burns but is found in this condition, as elsewhere, after long-continued 
suppuration. 

Cu 7 'ling Ulcer . — Although ulcers have been reported throughout the gas- 
tro-intestinal tract following burns, the more common location is in the duo- 
denum. This variety of ulcer is one of the more interesting and inexplicable 
facts we have in surgery. It was first described by James Long^'* in 1840 
and later by Curling^® in 1842. Although they are rarely reported in the 
literature they probably are, in reality, a frequent complication. Perry and 
Shaw^’^ reported duodenal ulcers as being routinely found in 0.4, per cent of 
all cases coming to autopsy and in 3.3 per cent of all persons autopsied after 
severe burns. Since these ulcers do not produce symptoms unless perfora- 
tion or hemorrhage occurs and since the mortality under these conditions is 
given as 100 per cent, then it is reasonable to suppose that a fair number 
occur which do not come to the attention of the attending physician. This 
becomes more reasonable when upon investigation it is found that these 
ulcers rarely become chronic hut either perforate or heal. 

The mechanism of its production is still unknown. Numerous theories 
have been advanced. Curling^*^ believed hyperactivity of Brunner’s glands to 
be responsible. Hunter^® thought emboli to be the etiologic faQtpr. Many 
others have attempted the explanation but with inadequate proof. The more 
recent explanation of the ulcerations being caused in some manner by supra- 
renal damage deserves mention.-®’ Many have attempted the explana- 

tion from this viewpoint but so far the proof is not convincing. 

Treatment of the Acute Stage . — ^The treatment of severe burns is very 
properly divided into the local and the systemic. In reviewing the literature 
one immediately notices that the controversy seems to center for the most 
part around the local treatment. Much has been written proving or disprov- 
ing the value of the tannic acid, the debridement, or the gentian violet treat- 
ment of burns, and it is the rule rather than the exception to find the systemic 
treatment dismissed very briefly. The author wishes to state emphatically 
that he believes the systemic treatment to be the main pillar in the therapy 
of burns, and that the variations of the local treatment are, by comparison, 
emphasized far too much. 

The systemic therapy of burns consists in actively combating the primary 
shock and in anticipating and restoring the fluid loss certain to follow the 
injury through increased capillary permeability. The treatment of the pri- 
mary shock is the judicious employment of opiates to keep the patient as 
free. as possible from pain and to promote tranquillity of the mind. Heat 
in the form of the electric crib is used to combat heat dissipation and to 
restore normal temperature. The head of the bed is lowered and an intra- 
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venous injection of isotonic saline is given to combat the relative reduction 
of the total blood volume. The amount of saline injected intravenously dur- 
ing the stage of primary shock should be a quantity equal in amount to the 
patient’s total blood volume. In a man weighing 150 pounds it is thought 
this would amount to 5,000 cc. By rapidly injecting this amount of saline 
intravenously, the relative blood volume is apparently restored. When the 
tone of the capillary bed recovers, the circulation will have an excess quantity 



Fig. 1. — Showing method of estimating the percentage of the area burned by 
use of the Berkow scale. 


A — Anterior surface of trunk 

B — Total surface both hands 

C— Head 

D — Total surface, upper extremities complete 
E — Total surface, both arms and forearms . . . 
F — Total surface, lower extremities complete. 

G — 'Total surface, both thighs 

H — ^Total surface, both legs 

I — Total surface, both feet 


20% 

414 % 

6 % 

18% 

.38% 

19% 

654 % 


To ascertain the proportions at a given age, the following rule is proposed; the 
trunk is ao per cent, the upper_ extremities, i6 per cent. For the head and lower 
extremities, subtract the age (in years) from 12 and add the remainder to the 
number expressing the adult proportion for the head (6 per cent). Subtract the 
same amount from the number expressing the adult proportion (38 per cent) for the 
lower extremities. 


of fluid present to combat the gradual loss of serum now to ensue due to 
the increased capillary permeability. These measures should successfully 
combat the primary shock. The restoration of the fluid lost from increased 
capillary permeability is merely a question of the quantity and kinds of fluid 
one should give the patient. The quantity is determined in two ways, first, 
the surface area involved, and, secondly, the variations of the red blood cell 
count and hemoglobin index. Bearing in mind the experiments of Under- 
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hill, that an animal with one-sixth of the body surface burned would lose 
in the first 24 hours fluid equivalent to 70 per cent of its total blood volume 
and that this in an adult weighing 150 pounds would amount to 3,500 cc., 
one has a basis for quantitative estimation. As has been stated before, the 
fluid loss is directly proportionate to the surface area involved. A rough 
estimate of the area burned can be made by using the Berkow scale^^ 
(Fig. i). By following the red blood cell count and the hemoglobin index 
taken each time from the same site one has a much simpler way of estimat- 
ing the degree of blood concentration and the patient’s fluid requirements. 
In following the latter method the general rule should be to force fluids, no 
matter to what quantity, until the blood concentration is restored to normal- 
ity. The fluids should be subsequently forced in sufficient cpiantities to 
maintain blood concentration within normal limits. During the first 48 
hours following a burn, when it can be reasonably assumed that the patient’s 
heart and kidneys are functionally normal, there is no danger in forcing 
isotonic fluids in any quantity. This has been adequately proven by Smith 
and MendeP® who have shown that the excess fluid is eliminated by the 
kidneys without harm to the animal organism as rapidly as it is possible to 
inject it. Since an extensive burn renders subcutaneous injection of fluids 
almost impossible the intravenous route is the method used almost entirely. 
The oral and rectal routes, however, should not be neglected. 

The kinds of fluids to be used present another problem. Since Under- 
hill and his associates have proven that the fluid lost is almost analogous to 
blood serum, it is obvious that the ideal fluid would be blood serum. To 
give this fluid in the quantity required would be obviously impossible. The 
normal saline solution approaches nearer the nature of blood serum than 
any other fluids commonly used.®‘‘ It contains the water necessary to restore 
blood volume. It contains the sodium and chlorine ions so important to the 
maintenance of the acid-base equilibrium and the electronic concentration.®" 
However, it must be emphasized again that saline solution alone is inade- 
quate to the proper restoration of blood volume. The serum protein lost in 
the burned area must be restored in order that the colloidal content of the 
blood stream will be sufficiently high to prevent the saline injected from dif- 
fusing out into the tissue spaces.®® Too often we see the burned patient 
die with a concentrated blood while his peritoneal cavity shows free fluid at 
l^ostmortem. Furthermore, reduction of the serum protein content of the 
blood has in itself been proven to be dangerous and even fatal.®® The 
simplest way to restore serum protein lost is by blood transfusion. At least 
1,000 cc. of blood should be given to adult patients in the first 24 hours and, 
in the extensively burned case, more than this should be given if it is feasible. 

In analyzing the various methods used in the local treatment of burns 
one finds that the controversy is more apparent than real. The clinics advo- 
cating the tannic acid treatment admit the possibility of infection and in 
using tannic acid sprays to combat the absorption of the tissue toxin and also 
to prevent the escape of plasma and water they consciously or unconsciously 
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practice the chemical debridement taught by the bacterial toxin school. Thus 
it is easily possible for one to believe in the bacterial toxin theory and still 
use the tannic acid spray. On the other hand, the clinics advocating the 
bacterial toxin theory use gentian violet solution as a bactericide and in 
doing so precipitate protein which forms an eschar. This eschar is likewise 
chemical debridement and would also retard the absorption of a tissue toxin 
should it be present. It is easy to see, therefore, why so many authors avoid 
controversy by admitting the possibility of both toxins because, in the prac- 
tical treatment of burns, either tannic acid or gentian violet can be used 
irrespective of which type of toxin one believes in. If, on the other hand, 
the clinician believes in the existence of neither toxin, and believes that the 
secondai'y shock stage of burns is purely the result of fluid loss, there still 
remain reasons why he should use either the tannic acid or the gentian violet 
spray. Firstly, the use of either of these sprays will form an eschar which 
decreases pain. Secondly, it is easily possible that the precipitation of pro- 
tein to form the eschar may lessen fluid loss by the early establishment of 
the electronic balance. Thirdly, the chemical debridement caused by either 
solution lessens the possibility of bacterial contamination becoming an infec- 
tion and is far superior to any form of mechanical debridement in prevent- 
ing the third (infectious) stage of burns. 

In the local treatment of burns the author believes that, whereas either 
tannic acid or gentian violet may be used, the gentian violet solution has 
certain advantages which should be considered. Both tannic acid and gentian 
violet solution will precipitate protein to form an eschar which decreases 
pain, chemically debrides, and lessens absorption, but gentian violet is more 
bactericidal than tannic acid, and the eschar formed is more soft and pliable. 
Particular attention should be paid to this latter advantage as it permits the 
early palpation of accumulations of pus beneath the eschar and easy evacua- 
tion. The early evacuation of pus pockets beneath the eschar protects the 
epithelium of the hair follicles, and the sebaceous and sweat glands from 
destruction. As it has been adequately proven that regeneration of skin 
takes place from these sources, this is obviously of great importance in the 
reconstruction phase. 

The local treatment begins with the admission of the patient. The burned 
area should be cleansed of all foreign matter and mechanical debridement 
carried out as far as is compatible with the patient’s general condition. The 
burned case should be placed upon sterile sheets beneath an electric crib 
and either the tannic acid or gentian violet spray used. If the tannic acid 
spray is to be used the aqueous solution should be freshly prepared. The 
strength varies from 2.5 per cent as originally used by Davidsoifli to 10 
per cent as used by Mason^^ and Mitchiner.12 The spray is used every 15 
minutes until a brownish-black eschar is formed and then every hour until 
48 hours have passed. If the gentian violet spray is used the solution should 
be I per cent in water and applied every one to two hours until the eschar 
is formed, then every four to six hours until healing is complete.22 Fatherree, 
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Kennedy and McSwain^^ have altered this treatment by making a gentian 
violet jelly which is spread upon sterile cloths and applied. The jelly consists 
of 1,000 cc. of a I per cent aqueous solution of gentian violet and 30 Gm. 
of tragacanth. This jelly, it is claimed, rarely has to be applied more than 
once. In situations where adequate nursing care is impossible this modifica- 
tion may be considered. Irrespective of which solution is used the eschar 
should be watched carefully after 48 hours for accumulations of pus and 
such accumulations promptly evacuated and Dakin’s dressings applied. 

SUMMARY 

(1) The various theories concerning the ill efifects of burns have been 
analyzed and an attempt has been made to show that the phenomena asso- 
ciated with burns are in reality a sequence of events. 

(2) The pathology and complications of burns have been discussed. 

(3) The treatment of severe burns has been given on the basis that the 
associated phenomena are a sequence of events. The treatment has, further- 
more, taken into consideration the fact that any or all of the various theories 
concerning burns may be correct. 
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Roome, Keith, and PhemisterI showed that the methods by which ex- 
perimental shock could be produced may be divided into two groups, depend- 
ent on the bleeding volume. In tbe first type, produced by hyperventilation, 
anaphylaxis, histamine administration, spinal cord section, or spinal anes- 
thesia, the bleeding volume was large. In 28 dogs it averaged 49. 9 per cent 
of the calculated blood volume. This is only slightly less than the average 
of 58. 6 per cent obtained for a series of 20 control dogs. On the other 
hand, in the second group, due to trauma to an extremity, hemorrhage, plas- 
mapheresis, or intestinal manipulation, the bleeding volume was greatly re- 
duced, averaging 21.8 per per cent in 22 dogs. The blood pressure was re- 
duced in the 50 shock experiments to levels usually between 50 and 70 Mm. 
of mercury and the animals were usually bled to death approximately one 
hour after the initiation of the procedure. The 20 anesthetized control dogs 
were bled to death at the end of one hour. The action is in the first group 
mainly the result of peripheral vasodilatation and in the second group mainly 
of reduction in circulating blood volume. 

This differentiation of shock into two types on the basis of bleeding vol- 
ume and blood pressure is in accord with the work of Blalock and his 
associates on the basis of cardiac output and blood pressure. Blalock” at- 
tempted to produce primary shock by striking the abdomens of ten well- 
anesthetized dogs many blows in rapid succession with the flat surface of a 
board for approximately two minutes. If free hemorrhage into the peri- 
toneal cavity resulted from the traumatization, the experiment was discarded. 
In all ten animals the striking of the abdomen was followed by a decline 
of blood pressure varying from 38 to 75 Mm. of mercury. Associated with 
the drop in blood pressure, the cardiac output as measured by the Pick 
method increased slightly in seven animals and decreased in three. John- 
son and Blalock® found that the introduction of histamine causes an initial 
decline in the blood pressure followed by a decrease in the cardiac output. 
Blalock and Beard^ found that the removal of the adrenal glands usually 
causes a decline in blood pressure before the cardiac output is lowered. Bla- 
lock and Bradburn® found that trauma to the central nervous system is 
usually associated with a simultaneous decline in both the cardiac output 
and blood pressure. In addition, Butler, Beard, and Blalock® found that 
following the subcutaneous injection of histamine in dogs there was a 
decrease in the blood volume as determined by the dye method. Blalock’s 
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results in general indicate that in primary types of shock, the cardiac output 
does not decrease until the blood pressure falls. The time relation between 
these two factors and the blood volume has not yet been worked out com- 
pletely. 

In the so called secondary types of shock, Blalock and his co-workers 
have found that in general the decrease in cardiac output precedes the de- 
cline in blood pressure. Blalock'' found that repeated removal of blood was 
usually associated with a decline in the cardiac output from 30 to 50 per 
cent below the normal level before a marked diminution in the blood pres- 
sure occurs. Johnson and Blalock^ found that secondary shock as a result 
of trauma to muscles, trauma to the intestines, or burns is associated with 
a definite decrease in the cardiac output before the blood pressure falls ap- 
preciably. No reports of the bleeding volume in experimental burns have 
been found. 


METHOD 

Dogs under complete anesthesia were used in all experiments and none 
that were burned were allowed to recover. They were weighed after cathe- 
terizing the urinary bladder and anesthetized with sodium barbital (260 mg. 
per kg. body weight intraperitoneally) . The hair was removed from the 
body and extremities of the animals by the use of either fine clippers or a 
razor. The longitudinal midlines of both the dorsal and ventral surfaces 
were marked with India ink. The blood pressure was determined by plac- 
ing in the carotid artery a cannula which was connected to a mercury manom- 
eter. Hemoglobin determinations were made by the Sahli method and 
hematocrit readings with the Van Allen hematocrit. The animals were then 
burned over a period varying from six to ten minutes by the direct appli- 
cation of the Bunsen flame. Only one side, usually the right, was burned 
with most of the burning over the region of the thigh, groin, axilla and 
shoulder. The blood pressure was determined intermittently until it. had 
fallen to the desired level. The animals were then bled rapidly to death and 
the amount of blood obtained was measured. Bleeding was by the carotid 
arterial cannula, the animal being left in the horizontal position and the can- 
nula kept free from clots. In all animals, tipping of the hind end up after 
bleeding had ceased caused no more blood to flow. In certain animals can- 
nulization of the other carotid artery after bleeding had ceased caused no 
more blood to flow. The bleeding volume thus obtained is presumed to be 
an approximate index of the circulating blood volume, and will be described 
in this paper as a percentage of the calculated blood volume (i/i3th of the 
body weight). The entire animal was then weighed to determine the total 
weight loss. This total weight loss was then corrected so as not to include 
the blood lost by bleeding and any urine or feces which were passed during 
the experiment. The animal was then bisected up to the neck by the method 
described in the first paper of this series,® the two halves weighed and the 
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Table I 

Summary of Results in Six Burned Animals in Which the Blood Pressure was Allowed to Fall Near a So Called Shock Level before the Bleedhig 

Volume Was Obtained. Animal No. j Was Burned an AdditioJial Five Minutes at the End of ijfi hours 
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difference in weight obtained'. Control animals were treated exactly the same 
except that they were not burned. 


RESULTS 

Fifteen experiments were performed. These represent three groups; 
(i) Six burned animals in which the blood pressure was allowed to fall 
to near a so called shock level (var)dng from 44 to 82 Mm. of mercury) 
before the bleeding volume was determined; (2) five burned animals in which 
the bleeding volume was determined before the blood pressure had fallen 
near a so called shock level; and (3) four control animals. The results of 
these three groups of experiments are shown in Tables I, II and III. 
These results are discussed under the following six heads: (a) Duration of 
experiment; (&) total weight loss during experiment; (c) fall in mean ar- 
terial blood pressure; (d) rise in hemoglobin percentage and hematocrit 
reading; (e) local accumulation of fluid in the burned tissues as shown by 
the difference in weight of the burned and unburned sides; and (/) the 
terminal bleeding volume in terms of per cent of the calculated blood volume. 

(a) Duration of Experiment. — ^I'he time necessary to reduce the blood 
pressure to approximately a shock level varied in six dogs from 16 to 24 
hours, averaging 17.3 hours. This places the reaction well within the con- 
fines of secondary shock, irrespective of whether the time or the etiologic 
definition of secondai'y shock is used. The time that was allowed to elapse in 
the case of the five animals that were bled before the blood pressure had 
fallen to near a shock level varied from five to 24 hours, averaging ii 
hours. Since, in the experiments of Roome, Keith and Phemister,’^ the 
bleeding volume in both the shock and control animals was usually deter- 
mined only an hour after the initiation of the procedure, it was thought 
necessary to determine the bleeding volume of control dogs after a longer 
interval. Hence, four anesthetized control animals were bled from 15I4 to 
24 hours, averaging 18.9 hours after the beginning of the experiment. The 
bleeding volume of these four control animals averaged only slightly less 
than that of Roome, Keith and Phemister’s ten dogs bled at the end of only 
an hour. Also because the present experiments were of longer duration than 
those of the authors mentioned, it is not strictly accurate to compare the 
bleeding volume in burn shock with that in other types of shock as deter- 
mined in their paper. 

(&) Total Weight Loss Diming Experiment . — Roome and Wilson” 
showed that the weight loss in five control dogs, observed over a period of 

46.2 hours, amounted to 1.9 Gm. per kg. body weight per hour. It was 
shown in a previous paper® that the weight loss in three burned animals ob- 
served over a period of from four to ten hours averaged 2.5 Gms. per kg. 
per hour. In Table I it is seen that in six burned animals observed over a 
period of from 16 to 24 hours the total weight loss averaged 2.1 Gm. per 
kg. per hour. The single reading shown in Table II raises this average to 

2.2 Gm. per kg. per hour for seven burned animals. This agrees rather well 
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Table III 

Summary of Results in Four Anesthetized Control Animals that Were Not Burned 
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with the figure of 2.5 reported in the previous paper. The average of i.o Gni. 
per kg. per hour for two control animals shown in Table III agrees fairly 
well with the figure of Roome and Wilson. The importance of these figures 
is that they indicate there is little more weight loss from all causes in the 
burned than in the unburned control animals. This would in turn support 
the theory that in dogs an internal fluid imbalance is the important factor in 
the causation of burn shock. In the human being there is the additional 
factor of weeping from the burned skin, whereas a dog’s skin is essentially 
tanned and dry immediately after burning. 

(c) Fall in Mean Arterial Blood Pressure. — In the six experiments 
shown in Table I, the mean arterial blood pressure was allowed to fall to 
50, 44, 48, 62, 82, and 62 Mm. of mercury respectively. All but the reading 
of 82 is below the so called shock level of blood pressure (70 Mm. of mer- 
cury). The average blood pressure at the end of the six experiments was 
58. Since the average initial blood pressure in these six experiments was 
133, the final reading represents an average fall of 75 Mm. of mercury. In 
the five experiments in which the bleeding volume was determined before 
the blood pressure had fallen near a so called shock level, the average initial 
mean arterial blood pressure was 141 and the average final reading was 113, 
representing a fall of 28 Mm. of mercury. In the four anesthetized control 
dogs that were not burned the average initial pressure was 135, the average 
final pressure 120, and the average fall 15 Mm. of mercury. 

(d) Rise in Hemoglobin Percentage and Hematocrit Reading. — In the 
six burned animals that were bled after the blood pressure had fallen appre- 
ciably, the average readings at onset were 106 per cent for the hemoglobin 
and 50 per cent for the hematocrit. The highest readings after burning 
averaged 136 and 66 which represent an increase of 30 in the per cent of 
hemoglobin and 16 in the hematocrit readings. Similar figures from Table 
II are 103 and 48 at the onset, and 140 and 67 for the highest readings, rep- 
resenting a rise of 37 in the hemoglobin per cent and 19 in the hematocrit 
reading. The average hemoglobin per cent in the control experiments 
shown in Table III did not rise appreciably at any time, the initial reading 
averaging 98 and the final 88, representing a fall of 10. The hematocrit 
readings in these control animals showed a similar average drop of five 
from 46 to 41. In the nine burned animals in which sufficient readings were 
made to follow the course of the hemoglobin percentage, three showed a 
terminal decrease, five showed a terminal rise and one showed no appreciable 
change at the end. The hematocrit readings in general followed the hemo- 
globin percentage. It is possible that if readings were made more frequently 
a higher proportion of experiments would have shown the terminal drop. 

(e) Local Accumulation of Fluid in the Burned Tissues os Shown by 
Difference in Weight of the Burned and Unburned Sides.— The amount of 
this accumulation was determined so as to have an index of the extent of 
the burn. Blalock^*^ showed that in nine burned dogs the fluid amounted to 
3.2 per cent body weight at death. In a previous paper in this series, the 
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fluid in eight burned animals averaged 2.2 per cent body weight at death. 
In Table I it is seen that the difference in weight of the sides of the animals 
averaged 2.1 per cent body weight. The very low reading of 0.3 per cent 
in experiment three is probably due to the inaccuracy of the bisection method 
combined with a relatively slight burn as is evidenced by the slight changes 
in the hemoglobin and hematocrit readings. In three experiments shown 
in Table II it averaged 3.0 per cent. On the other hand, two control experi- 
ments shown in Table III showed a practically negligible difference of 0.16 
per cent body weight. The figures for the burned animals indicate a fluid 
shift of only slightly less magnitude than that obtained by Blalock. 

(/) The Terminal Bleeding Volume in Terms of Per Cent of the Calcu- 
lated Blood Volume. — The average terminal bleeding volume in the six 
burned animals in which the blood pressure was allowed to fall near a so 
called shock level before bleeding averaged 16.3 per cent of the calculated blood 
volume (one-thirteenth of the body weight). The similar average for the five 
intermediate experiments shown in Table II was 31.4 per cent. The average 
bleeding volume for the four control dogs was 53.4 per cent. The decrease 
in bleeding volume in the first series of six animals shown in Table I was 
37.1 per cent and at the same time the blood pressure fell an average of 75 
Mm. of mercury. The decrease in bleeding volume in tbe second or inter- 
mediate series of five animals shown in Table II was 22.0 and at the same 
time the blood pressure fell an average of 28 Mm. of mercury. This indi- 
cates that at a time (as shown by the second series of five animals) when the 
blood pressure had fallen only 37 per cent of the ultimate fall (as shown by the 
first series of animals), the bleeding volume had already decreased 59 per 
cent of the ultimate amount. It is, of course, difficult to compare the results 
of these two series of animals. It can only be assumed that if the blood pres- 
sures of the second series of five animals had been allowed to fall as low as 
in the first series of six animals, the bleeding volumes would have decreased 
the same. 


COMMENT 

Five of the most important physiologic changes in burns are those in (i) 
blood pressure, (2) blood concentration as shown by increase in per cent 
hemoglobin and hematocrit reading, (3) local fluid accumulation in the tis- 
sues, (4) blood volume, and (5) cardiac output. The time relations of 
these five factors are of interest. The work of previous investigators^’ 
has shown that in general there is a gradual increase in local fluid accumu- 
lation, decrease in cardiac output and increase in blood concentration follow- 
ing experimental burns. On the other hand, the blood pressure remains near 
normal only to collapse rather suddenly as death approaches. Little work 
has been done on the blood volume following burns. This paper involves the 
assumption that the bleeding volume is an index of the circulating blood 
volume. Whether or not this assumption is justified is an open question, but 
the bleeding volume itself is an index of the type of shock in a given instance 
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as was shown by Roome, Keith, and Phemister,^ These authors studied the 
bleeding volume in most of the important types of experimental shock except 
burns. Blalock has studied the cardiac output^ in burns and the blood 
volume® in certain types of shock other than burns. The average bleeding 
volume in the ii burned dogs was 23.2 per cent of the calculated blood 
volume. This agrees rather well with the figure of 21.8 obtained by Roome, 
Keith, and Phemister^ for the bleeding volume in shock due to trauma to 
an extremity, hemorrhage, plasmapheresis, or intestinal manipulation in all 
of which blood volume is reduced. This would indicate that the shock re- 
sulting from burns is similar to that following these other procedures (using 
the bleeding volume as the basis of comparison). All of these injuries ai;e 
generally recognized as producing secondary shock. On the other hand, 
Roome, iCeith, and Phemister’s average of 49.9 per ceirt of the calculated 
blood volume obtained for the bleeding volume after hyperventilation, 
anaphylaxis, histamine administration, high spinal cord section or spinal 
anesthesia indicates that these former procedures produce a type of shock 
dissimilar to that resulting from burns. 

A comparison of the two series of burned animals supports the belief that 
the bleeding volume decreases more rapidly than the blood pressure following 
a severe burn. This agrees with Blalock’s finding that bleeding gives re- 
duced blood volume and diminished cardiac output before the fall in blood 
pressure. The five animals in which the blood pressure had fallen only 37 
per cent of that of the other series of six animals showed a fall in bleeding 
volume which was 59 per cent of that of the other series. This suggests 
that if Roome, Keith, and Phemister^ had determined some of their bleeding 
volumes before the blood pressure had fallen appreciably, they might also 
have found them low in shock produced by the various other causes in 
this group. 

These changes in the bleeding volume in burns indicate that the blood 
concentration, local fluid accumulation, blood volume (as evidenced by the 
bleeding volume) and the cardiac output all follow the true course of a burn 
more accurately than the blood pressure which collapses only as death ap- 
proaches. This suggests that clinically any of these factors may be of more 
importance in diagnosis and prognosis than the blood pressure. The local 
fluid accumulation, blood volume (most certainly the bleeding volume), and 
cardiac output are all difficult to determine in the human being; but the 
hemoglobin percentage and hematocrit reading are easy to obtain and should 
be more often used in the diagnosis and prognosis of burn shock. The hemo- 
globin percentage has been especially used in this connection by Underhill.^2 

SUMMARY 

The bleeding volume in six burned dogs bled after the mean arterial 
blood pressure had fallen from an average of 133 to 58 (a drop of 75 Mm. 
of mercury) was 16.3 per cent of the calculated blood volume. At the same 
time the animals showed a fluid shift to the burned side of 2.1 per cent of 
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the body weight. The hemoglobin percentage ro.se from an average of io6 
to 136 and the hematocrit reading from 50 to 66. 

The bleeding volume in a second series of five burned animals after the 
mean arterial blood pressure had fallen from an average of 141 to only 113 
(a drop of 28 Mm. of mercury) was 31.4 per cent of the calculated blood 
volume. At the same time these animals showed a fluid shift to the burned 
side of 3-0 P^r cent of the body weight. The hemoglobin percentage rose 
from an average of 103 to 140 and the hematocrit reading from 48 to 67. 

The bleeding volume in four anesthetized control animals averaged 53.4 
per cent of the calculated blood volume. The changes in the blood pressure, 
fluid shift, hemoglobin percentage, and hematocrit reading were all much 
less than those in the burned animals. 

These results indicate that the bleeding volume decreases more rapidly 
than the blood pressure and that its rate of change is more closely related to 
the cardiac output, blood concentration, and local fluid accumulation. The 
average bleeding volume following burns is similar to that obtained by other 
authors in shock due to trauma to an extremity, hemorrhage, plasmapheresis, 
or intestinal manipulation in which the chief factor is a decrease in blood 
volume. 

REFERENCES 

^Roome, N. W., Keith, W. S., and Phemister, D. B.; Experimental Shock: the Effect 
of Bleeding after Reduction of the Blood Pressure by Various Methods. Surg., Gynec., 
and Obst., vol. 56, pp. 161-168, February, 1933. 

“ Blalock, A. : Effects of Primary Shock on Cardiac Output and Blood Pressure. Proc. 

Soc. Exper. Biol, and Med., vol. 31, pp. 36-37, 1933. 

“Johnson, G. S., and Blalock, A.: Experimental Shock: XII. A Study of the Effects of 
Hemorrhage, of Trauma to Muscles, of Trauma to the Intestines, of Burns and of 
Histamine on the Cardiac Output and on Blood Pressure of Dogs. Arch. Surg., vol. 
23, PP- 855-863, November, 1931. 

* Blalock, A., arid Beard, J. W. : Effects of Adrenalectomy on Cardiac Output and Blood 
Pressure. Jour. Lab. and Clin. Med., vol. 18, pp. 941-943, June, 1933. 

“Blalock, A., and Bradburn, H. B.: Trauma to Central Nervous System: Its Effects on 
Cardiac Output and Blood Pressure, an Experimental Study. Arch. Surg., vol. 19, 
PP- 725-734, October, 1929. 

® Butler, V., Beard, J. W., and Blalock, A. : Experimental Shock : XI. A Study of the 
Alterations in the Volume of Blood and in the Water Content of Blood and of Muscle 
that Are Produced by Histamine. Arch. Surg., vol. 23, pp. 848-854, November, 1931. 

Blalock, A. : Alechanism and Treatment of Experimental Shock : I. Shock Following 
Hemorrhage. Arch. Surg., vol. 15, pp. 762-798, November, 1927. 

® Harkins, H. N. : Experimental Burns : I. The Rate of Fluid Shift and Its Relation 
to the Onset of Shock in Severe Burns. Arch. Surg., vol. 31, pp. 71-85, July, i 935 - 
® Roome, N. W., and Wilson, H. : To be published. 

“ Blalock, A. : Experimental Shock. VII. The Importance of the Local Loss of Fluid 
in the Production of the Low Blood Pressure After Burns. Arch. Surg., vol. 22, 
pp. 610-616, April, 1931. 

““ Underhill, F. P., Kapsinow, R., and Fisk, M. E. : Studies on the Mechanism of Watet 
Exchange in the Animal Organism: I. The Nature and Effects of Superficial 
Burns. Am. Jour. Physiol., vol. 95, pp. 302-314, November, 1930. 

“ Underhill, F. P., Carrington, G. L., Kapsinow, R., and Pack, G. T. : Blood Concen- 
tration Changes in Extensive Superficial Burns, and Their Significance for Systemic 
Treatment. Arch. Int. Med., vol. 32, pp. 31-49, July, 1923- 

454 



PILONIDAL CYSTS AND SINUSES 
Lesteb Breidenbach, M.D. 

AND 

H. Lynn Wilson, M.D. 

New York 

rnoM THE ronnra sonoiCAi. division, peedevue pospitad, dp. cape o. bdrdick, diuectou 

It is our purpose in this paper to present and analyze a series of 288 cases 
of pilonidal cysts and sinuses with especial reference to treatment and end- 
results. Pilonidal, sacroccygeal or dermoid cyst, postanal dimple, or foveola 
coccygea, are congenital malformations in the sacrococcygeal region character- 
ized by acute and chronic inflammation ; the presence of tufts of hair ; occa- 
sional islets of squamous epithelium and foreign body giant cells. 

The first description in the literature was given by AndersoiP in 1847, who 
reported a case of “hair extracted from an ulcer.” Vaughn, quoted by Markoe 
and Schley,^ reported three cases of “pilous cysts” in 1865. Warren''^- in 1867 
named the condition pilonidal cyst, although he had described some cases 
previously in 1854. They were mentioned and described as medical curiosities, 
frequently, a few cases at a time, from this time on, but practically all the 
literature up to 1900 dealt with the embryologic and etiologic aspects of the 
condition, with little emphasis on treatment, although Gussenbauer''" recom- 
mended excision by thermocautery as early as 1893. 

All commentators with the exception of one early writer (who considered 
them due to ingrowing hairs) agree that the conditions are of congenital 
origin. The theories, however, A^ary widely as to the particular embryonal 
layer from which they arise, as well as their mode of origin. Walker-^ 
believed his case to be a “monstrosity by inclusion.” Fere^*^ and Bland Sut- 
ton® regarded sinuses and cysts as “slight defects in the coalescence of the 
superficial portions of the medullary folds in the sacrococcygeal region.” 
Terrillon" stated they were a special form of spina bifida involving the skin. 
Lawson Tait® suggested that the coccygeal dimple is the “cicatrix of the spina 
bifida by which the human tail has been lost.” Lannelongue®’ suggested 
the following interesting theory : “The mesoblast lies, after the formation of 
the medullary canal, between the external epidermis and the vertebral column, 
except in the region of the sacrum, where little of this tissue is interposed, 
so that this region is reduced to epidermis and bone. Consequently, the super- 
ficial layer, the epiblast, joined at a later period to the mesoblast, preserves 
closer relation with the bone, and later, when the subcutaneous tissue is devel- 
oped around these places a depression will be formed. If deep and narrow 
enough, the orifice may close up and a dermoid cyst will be the consequence.” 
Tourneaux and Hermann,^^ who Avorked with the greatest amount of material, 
concluded that the sinuses and cysts Avere remnants of the conflict for survival 
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of the medullary tube as encroached on by the last portions of the spine to 
close, believing they were epidermis invaginated by the pull of the lilum ter- 
minale. The foveola coccygea (or fossette medullaires) i.e., the English 
“dimple,” they attributed to the inturning of the cocej^x. They could find no 
evidence of contact with the postanal gut. 

Malloryi2 America, after dissection of six fetuses, confirmed the work 
of Tourneaux and Hermann^^ as to remnants of the medullary canal, and be- 
lieved these capable of giving rise to the picture seen in congenital sinuses 
and cysts. He stated that in all probability it is only these congenital sinuses 
and cysts that give rise to suppurative sinuses. Most French and German 
authors lean to the views developed by Lannelongue.® Aschotf^® also threw 
the weight of his authority to the view that sinuses and cysts are due to faulty 
median skin agglutination of the sacwcoccygeal region, although he agreed 
with Tourneaux and Hermann^^ that the foveola coccygea are due to antero- 
flexion of the coccyx in which the remaining strands of the medullary tube 
act as tractors on the skin. Nasse^^ mentions the neurenteric canal as a pos- 
sible origin, and thinks all cysts can be explained as arising from this or the 
medullary canal. Klemm,^^ while attributing the C3i'sts to faulty skin develop- 
ment, believed that after invagination, growth of the invaginated skin occurs 
to produce the multiple sinuses. 

Masson^^’ quotes Ewing as stating that the embryonal structure which gives 
rise to all growths in this region are chiefly: (i) Fovea coccygeal and cocc3'geal 
vestiges of the neural canal. (2) Neurenteric canal. (3) Postanal gut, 
(4) Proctodeal membrane. To these must be added the epithelium of the 
sacrococc3rgeal region. All commentators agree, however, that the cysts, 
sinuses and dimples of the sacrococcygeal region arise from one primitive 
layer only. 

Against the theory of inclusion bodies are the facts: (i) That hair and 
squamous epithelium only of the possible teratoid structures are found con- 
stantly in these conditions. (2) The structures present are full3'' differentiated. 
(3) Malignant change has never been described as occurring in a definite 
pilonidal C3^st. 

Between the structures under discussion and the various tumors of this 
region there are in the case of the first onl3'' true skin formations, whereas 
in the latter all types of epithelial structures are found as well as connective 
and nervous tissue. If Ave are to assume that the neurenteric canal or neural 
groove or medullary canal have an34hing to do with the formation of cysts or 
sinuses, we must explain why only true skin tissues are ever found in these 
latter structures. One would certainly expect to find some transition from 
columnar to squamous epithelium. One has also to explain Aidiy nerve tissue 
is notabl3'^ absent in C3’^sts. The role of the vestigial structures in the foimation 
of tumors of the sacrococcygeal region is undeniable. They probably never 
play a role in the formation of C3''sts or sinuses. The dimple may possibly 
be due to the traction caused by the inturning of the coccyx. 
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We are led, therefore, to feel that these cysts and sinuses are purely and 
solely derived from faulty agglutination of fetal skin folds. The presence 
of similar lesions in other parts of the body in the midline are confirmator}’- 
inferentially. Clinically this is confirmed by the findings at operation. It has 
been found that the sinuses and cysts are in the skin and subcutaneous tissue 
and invariably are bounded by the deep fascia covering the dorsum of the 
sacrum and coccyx. In our series it has never been found necessary to incise 
this covering in order to completely excise these lesions. 

In those cases where multiple sinuses are found they are probably due to 
infection resulting in multiple pointing and rupturing and are as a general 
rule lined by granulation tissue. Certain cases, however, are said to show 
multiple epithelium-lined sinuses and if these exist, we must fall back to the 
theory of Klemm^^ for the explanation. If our explanation is to be accepted 




Fig. I. — 



IIIustr.itinB the formation of the variations found 
(from Maricoe and Schley). 


the following simple diagrams taken from Markoe and Schley“ adequately 
illustrate the formation of the variations found (Fig. i). 

The true microscopic pathology of these conditions is probably rarely 
seen. The sections of these cases showed no case of simple uninflamed tissue. 
The predominant picture was acute and chronic inflammation. The peculi- 
arities were numerous foreign body giant cells, and hair for which we could 
find no hair follicles. No sweat or sebaceous glands were found in the in- 
teriors of the cysts and sinuses, which could definitely be said to be connected 
Avith them or part of these congenital conditions. So far as our examinations 
of this large collection of material are concerned, tlie origin of the hair found 
in these conditions remains unexplained. Small islands of squamous cells 
were occasionally found either free or doubtfully attached to the cyst linings. 
Squamous epithelium containing the normal structures was found dipping 
into the sinuses at their entrances, but this epithelium became continuous at 
once with the inflammatory cyst or sinus lining. HarA^ey Stone^^ had 
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clear cut specimen in 6i cases. He notes only: “In a short sinus is a slightly 
modified invagination of true skin. None of its elements is fully developed.” 

In the earlier literature Gussenbauer,® Crone/® describe the presence of 
squamous epithelium, hair follicles, sebaceous and sweat glands. As neither 
of them had many cases (Croiie^® had only six), it is curious that they 
should have seen these things. The origin of the conception that these things 
are present in sacrococcygeal cysts probably can be traced to these writers. 
They are not described by pathologists or commentators on much larger 
series. The most careful microscopic studies made, those of Oehlecker,i 9 
including serial sections, showed no characteristic epithelial structures. 
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Graph i. — Showing age groupings of patients Graph z. — Showing incidence of the various 

on admission. symptoms on admission. 

Incidence. — ^^^rinkler^° found 30 cases in 19,000 hospital admissions or 
1 : 600. Wette^^ found seven cases in 15,000 hospital admissions or 
I ; 2,143. 288 cases were found in 481,384 hospital admissions or 

r: 1,683. 

Race. — Thomasoiri^ in Texas (1934), and Stone^’^ in Maryland (1924) 
found no colored patients in their series. Our series shows one female and 
three male colored patients. 

Age. — Depres^® and Lannelongue® state that congenital sacrococcygeal 
cysts occur in one-third of all new born in some degree, but only 3 
cent of adults show it. Tait® stated that they occurred in 23 per cent of all 
women examined. Over one-half of the cases come for treatment in the 
third decade, and one-fourth in the fourth decade (Graph l). 

Se.v. — In this series 241 were males and 47 females. One might expect 
this to have some bearing on the question of trauma. Of the 39 rases who 
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gave histories of trauma, 27 were males, 12 females, the lime varying from 
one week to eight years, the greater number being within one month. They 
consisted of blows, falls, jolting of cars, etc. 

Hereditary Factors . — There was no evidence of any familial disposition 
to these abnormalities, only five cases having a family history of pilonidal 
cysts and sinuses. Congenital malformation other than sacrococcygeal sinuses 
and cysts were present in only one case — club feet. Syphilis and tuberculo- 
sis : We found no cases of tuberculosis and curiously enough of 123 Wasscr- 
manns taken, only seven were positive, a slightly lower incidence than usual 
for this age grouping. 

Symptomatology. — Itching, pain on sitting or walking and the discharge 
of pus were the predominant symptoms. One child of four had a tumor 
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Gravii 3. — Showinj^ incidence of the various 
physical signs on admission. 


Graph 4. — Showing types of anesthesia used. 


above the anus since birth. The average time of symptoms before admis- 
sion was 795 days. The shortest period was three days, the longest 8,760 
days. Seventy-six cases had symptoms for a period of three years or 
over (Graph 2). 

Physical E.ravuaafion . — All cases in this series showed evidence of in- 
flammation upon admission. It would seem that the simple presence of 
these abnormalities caused no symptoms important enough to bring the pa- 
tient to the doctor (Graph 3). 

Differential Diagnosis . — Occasionally the following conditions may be 
considered; Simple acute suppurative inflammation (furuncle), sebaceous 
cysts, lipomata, fibromata, tuberculosis, chancroid, fungous infections, malig- 
nant ulcer, inflammation of congenital tumor, syphilis and anthrax. 

Anesthesia.— In this group, it is noteworthy that only 14 local, and no 
caudal anesthesias were employed probably because of the juxtaposition of 
the inflammatory area. Sixty-nine spinal anesthetics were used, probably 
partially, due to the fact that the renewal of favor to this type of anesthetic 
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reached its height in the period covered by our series. We feel definitely 
that the possibility of introducing organisms by spinal puncture, in the pres- 
ence of an inflammatory lesion of the back, is very great. Gas, oxygen and 
ether was used in the greater number of cases and would seem to be the 
method of choice. (Graph 4). 

Treatment . — There is unanimity of opinion as to the necessity for com- 
plete surgical excision of sacrococcygeal cysts and sinuses for the cure of 
these conditions. One hundred and six of our cases had one or more previ- 
ous incisions and drainages. Twenty-nine cases had had previous excision. 
The method of insuring complete excision and the after treatment of the 
wounds has been a matter of great debate. The use of a delineating reagent 
such as methylene blue for outlining the ramifications of the sinuses would 
seem to be a helpful measure in the excisions. Actually our percentages of 

c/)I 

5 

a 

CASES FOLLOWED ^ 

t: 
a. 
to 
o 

o 

C£ 

UJ 
CCi 
2 
3 
% 





DS 


a 


SI □ 


UHEY SUTURE SUTURE SUTURE EXCISION 
AND And AUONt And 
DRAINASE RACING PACKING 

Graph 6. — Showing average stay in the 
hospital postoperatively for all methods of 
extirpation. 

recurrence are the same with or without such a reagent (Graph 5). We 
have not used roentgen ray of opaque media injections in our series. 

Follow Up . — We have been able to follow 83 cases of our series of 288, 
a rather remarkable percentage of follow up for such a condition, in a gen- 
eral hospital (such as Bellevue) with a large floating population. The fol- 
low ups vai*y from two to 14 months. The methods of extirpation and 
closure used with their end-results, including the number of postoperative 
hospital days are shown in Table I. The total cures for the series were 73 
per cent for all excisions. Excision and packing show 30 cures for 32 
cases. Excision and suture (including plastic procedures) without drainage 
show 56 per cent cures ; excision, suture and packing show 63 per cent cures ; 
excision, suture and drainage show 66 per cent cures, an average of 62 
per cent cures for 50 cases in which sutures were used. There was one cure 
by incision and drainage alone in this series. The postoperative hospitaliza- 
tion for all methods is shown in Graph 6. There were no deaths. There 
was one case of severe bleeding postoperatively, which, however, did not 
need transfusion, and one case developed erysipelas. There were five late 
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complications. One had marked tenderness still at the end of eight months. 
Two complained of pain about the scar. One note was made of adhesion to 
the sacrum, and one case formed crusts and failed to epithelialize satisfac- 
torily. 

Discussion . — Since all these cases are infected on admission to the hospital 
and the wounds are in close proximity to the rectum, we have seen practically 
100 per cent infection in our follow up observations present during the con- 
valescence in every method used. Thus any method involving closure of 
the wounds would on general surgical principles seem to be contra-indicated. 
The tendency to widespread infection is undoubtedly lessened by preliminary 
incision and drainage of abscesses prior to excision if one be present. The 

Table I. 

SIwzuing End Results for the Various Types of Operation 


TYPE OF OPERATION 

TOTAL 
UUMBEP. 
OF CASES 

NUMBER OF 
CASES 
FOLLOWED 

NUMBER 

OF 

CURES 

PERCENT 

Of 

CURES 

Excision Sc Packing 

132 

32 

30 

94 

Excision, Suture &Fbicking 

79 

24 

15 

63 

Excision t Suture 

29 

18- 

-10 

56 

Excision, Suture ^Drainage 

11 ■ 

9 

6 

m 

Incision Drainage 

21 

16 

B 

1 

Ail Types (totals) 

288 

99 

62 

63 

Corrected for 1. 8c D. 

267 

83 

61 

73 


probability is that infection will be a less prominent factor if the excisions 
are really radical. The tendency to try to conserve tissue cannot be con- 
sidered in the removal of pilonidal cysts and sinuses. The necessity for 
dressings from six weeks to three months should be understood by the 
patient from the beginning and this period in our experience has not been 
shortened by any method of suture attempted, including that of Lahey, in 
which drainage from the lower angle of the wound has lasted regularly six 
to eight weeks. The Lahey^^ operation differs from other methods of sutur- 
ing in that it displaces the scar lateral to the midline, in order to prevent 
tenderness and pain on sitting. Only three of our cases with midline scars 
complained of pain over the scar, obviously not enough to warrant the open- 
ing of a new area to infection. 

We have emphasized the almost universal presence of infection. This is 
minimized to a great extent by meticulous care and frequent dressings. In 
the majority of our cases iodoform gauze packing was used as a deodorant, 
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but antiseptics in general, dichloramine T, potassium permanganate, mercuro- 
chrome, etc., have been used only for the first few days. We have not noted 
any superiority of antiseptics to packing alone. 

The dressing is important. It should prevent the seepage of exudate 
over the anal region and perineum. It should remain in place during defeca- 
tion, sleep and walking. The following has been found most practical. The 
patient is dressed in the erect position. The wound is washed with tincture 
of green soap and peroxide. The wound is packed lightly with a large gauze 
fluff to completely fill the cavity. A marine or rubber bath sponge about an 
inch thick and somewhat larger than the wound is placed over the gauze and 
cut off squarely at the internatal cleft about an inch above the anus. A 
two-inch “dryback” adhesive plaster strip is applied tightly across the in- 
ferior border of the sponge and carried around to below the anterior superior 
spines of the ilia. A similar strip is applied at the upper border. The wound 
is dressed about every fourth day. 

CONCLUSIONS 

( 1 ) A ten year survey of 288 cases of pilonidal cysts and sinuses fi'om the 
Surgical Services of Bellevue Hospital, New York City, has been reported, 
including the follow up of 83 cases. 

(2) These congenital malformations originate from faulty skin develop- 
ment. 

(3) Trauma is not ordinarily a factor in the onset of symptoms. 

(4) The predominant symptoms are due to infection. 

(5) The pathologic picture is that of acute and chronic inflammation of 
skin. 

(6) Spinal, caudal, and local anesthesias are definitely contraindicated. 

(7) Delineating reagents in the operation have not reduced the incidence 
of recurrence. 

(8) Complete excision and packing is the method of choice. 

(9) A method of dressing is suggested. 

Note. — wish to express our appreciation to Dr. Arthur M. Wright, Dr. Guilford 
S. Dudley and Dr. John A. McCreery for their courtesy in allowing us to use the cases 
from their respective services at Bellevue Hospital ; and to Dr. Douglas Symmers, of 
the Department of Pathology, for permission to examine the microscopic sections from 
these cases. 
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AMPUTATION FOLLOWING “PAVAEX” TREATMENT 

REPORT OF A CASE 

Bertram M. Bernheim, M.D,, 

Baltimore, Md. 

That the method of treating vascular diseases of the extremities by means 
of the passive vascular exerciser (“Pavaex”) as suggested by Reid and Her- 
mann may not be entirely devoid of danger is exemplified by the following 
case : 


Case Report 

Mrs. A. A., aged 6i, had a midthigh amputation of the right leg at the Johns Hopkins 
Hospital in 1933 because of gangrene. The diagnosis was arteriosclerosis. Patient had 
suffered from hypertension for many years. 

In August, 1934, her left foot began to hurt and she was admitted to the West Balti- 
more General Hospital where the intravenous salt solution treatment was given. When 
this failed to give relief she was referred to another hospital for the “Pavaex” treatment 
and it was following this that she began to have pain, redness and swelling on the inner 
side of the leg between the knee and the ankle. She says she called the attention of the 
doctor in charge to this condition but he said it was of no consequence and continued 
the treatment. When the leg became still more painful she gave up the treatment of her 
own accord. 

On October 23, 1934, the patient first came under my care. At that time the left 
foot was a little cool and slightly edematous but there were no ulcers present. There 
were a number of enlarged superficial veins over the ankle and inner side of the foot. 
Running up along the inner side of the leg, however, there was a very definite and 
extensive area of cellulitis along the course of the internal saphenous vein — which was 
thrombosed — extending practically from the ankle to the knee. This area was red, 
inflamed, and definitely sensitive. Patient complained it was so painful she could not 
sleep at night. There were two small dry black patches of skin necrosis in the center 
of this inflammatory area about one inch apart, one about the size of the end of ones 
finger and the other about half as large. No arterial pulsations were to be felt in the 
leg — not even in the femoral at the groin. Blood pressure 210/110. Diagnosis: 
obliterating endarteritis. 

Patient was admitted to the Hospital for the Women of Maryland where, with rest 
in bed and continuous warm, wet compresses, the condition began to improve and for a 
time it looked as if it might resolve itself. After several weeks the process became 
stationary and then slowly but surely began to get worse. The patient was restless at 
the hospital and was sent home for a while, following which she was persuaded to go 
into the West Baltimore General Hospital. The two little areas of skin necrosis began 
to get larger and became definitely ulcerated. The cellulitis, too, began to spread and 
the patient ran an irregular temperature. All this time her foot remained free from 
gangrene or ulcer, although it did become slightly more edematous. 
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The patient insisted on going home. She was there but a short time when the big 
toe became dark and later on definitely gangrenous. Furthermore, she was suffering 
considerable pain and a chronic bronchitis was becoming definitely worse. The subject 
of amputation had been considered some weeks previously but the patient’s family would 
not consent to it. Finally it became obvious that life could be saved only by amputation. 
She was sent into the Sinai Hospital, where, under evipan anesthesia, a midthigh ampu- 
tation was done. No tourniquet was used and outside of the great vessels hardly a 
ligature had to be applied. Her convalescence was uneventful. 

This case is reported because such occurrences as this should be brought 
to the attention of the profession. I personally feel that the “Pavaex” 
machine is a distinct advance in the treatment of vascular diseases of the 
extremities, but it is a new departure and the bad as well as the good must 
be known and recognized in order to evaluate its proper place in our arma- 
mentarium. It may very well be that the “Pavaex’’ treatment in the above- 
mentioned case had nothing to do with the result; possibly it was purely a 
coincidence that this patient developed a cellulitis following its use. The 
probabilities, however, are that this was not the case, and certainly the opera- 
tor of the machine should have stopped using it on this patient when his 
attention was called to the obviously increasing cellulitis. 

It would seem that not all vascular diseases are suitable for this treatment 
and that until its limitations are known one should use great care and discrim- 
ination in the selection of cases for its use. It would further seem that any 
cellulitis or phlebitis of an acute nature is a contra-indication, in the first 
place, and if it occurs during the treatment it should serve as a warning that 
the treatment had best be discontinued, at least for the time being. 


NONTRAUMATIC HERNIA THROUGH THE RIGHT 
PARASTERNAL FORAMEN OF MORGAGNI* 

Richard H. Meade, Jr., M.D, 

AND 

I. S. Ravdin, M.D. 

Philadeu>hia, Pa. 

FHOM THE SURGICAL DIVISION OF THE HOSPITAL OF THE UNIVERSITY OF PENNSYLVANIA 

Herniations through various parts of the diaphragm have been reported 
in such increasing numbers in recent years that the addition of a single case 
report would seem to have no justification. However, the present case offered 
such difficulty in diagnosis that it warrants record. 

Case Report 

The patient, a widow of 57, was admitted to the Surgical Division “E” of the 
Hospital of the University of Pennsylvania July 21, 1933, complaining of indigestion. 
Seventeen months previously she had been operated upon for acute appendicitis and at 
that time it was learned that for many years she had had attacks of indigestion, char- 
acterized by a feeling of fulness in the epigastrium and gaseous eructatio ns after meals. 

* Read before the Philadelphia Academy of Surgery, November 5, 1934. 
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For seven months after her appendectomy she was in good health but then again began 
to experience increasing epigastric distress. She took soda in large amounts with variable 
relief, and she was so uncomfortable after eating that she would frequently skip a meal. 
For three months before her admission in July she had frequent attacks of pain in the 
right upper quadrant of her abdomen which would radiate to her back and the top of 
her shoulder. This pain was nagging in character and there was tenderness of the 
painful area. The pain was more intense at night. Tomatoes and starchy foods always 
caused indigestion. . ' 

Examination on admission showed an obese white woman who was in no apparent 
distress and did not look sick. There was tenderness under the right twelfth rib and in 
the left hypochrondrium. No masses and no organs were felt. Except for varices of 
both legs there were no other abnormal findings. Laboratory studies were all negative 
for any disease of the biliary or gastro-intestinal tracts. Van den Bergh reaction of the 
serum showed a negative direct reaction and the indirect showed 0.2 units of bilirubin ; 
icterus index was 5 ; duodenal drainage gave a good B fraction and the microscopic 
examination was negative. The cholecystogram was interpreted as showing no dis- 
turbance of gallbladder function. Blood Wassermann was negative. Hemoglobin, 87 
per cent; white blood cells, 7,400; and blood urea nitrogen 22 milligrams per 100 cubic 
centimeters. Urine showed occasional leukocytes on microscopic examination. The 
gastro-intestinal radiographic studies revealed no evidence of disease of this tract but 
there was observed a large lesion in the right lower chest. Radiograms (Figs. lA and B) 
were then taken and reported as follows: “There is a circumscribed lesion located 
anteriorly just to the right of the midline and in the costophrenic sulcus which does 
not appear to be inflammatory, does not restrict the movement of the chest walls or 
the domes of the diaphragm. It may be due to a primary tumor or an echinococcus 
cyst." At the 24-hour examination it was noted that there was no connection 
between the colon and the mass of the right half of the diaphragm. At her request she 
was discharged from the hospital to return at a later date for operation. 

The patient was readmitted September 19, 1933. She had not had as severe pain in 
the upper abdomen but had experienced pain in the right lower back and had had 
severe headaches. Examination at this time showed her blood pressure to be 90/80, 
hearts sounds faint. Deep pressure in the epigastrium and under the right costal margin 
elicited pain in the right back just to the right of the twelfth thoracic vertebra. Broncho- 
scopy showed deformity of the right stem and lower lobe bronchus which was thought 
to be due to extrabronchial causes. With the thought that the lesion might be due to 
an echinococcus cyst a complement fixation test for this disease was done with negative 
results. Blood studies were again normal. Following the induction of an artificial 
pneumothorax for diagnostic purposes roentgenograms of the chest with the patient 
erect and with her lying on her left side were made (Fig. 2). Two distinct shadows 
were seen at the right base. One presented a stringy appearance and corresponded to 
the fissure between the right middle and lower lobes. It was thought to be due to 
pleural thickening the result of an old inflammatory process. The lower and larger 
shadow appeared to be in the partially collapsed lower lobe. The film taken with the 
patient lying on her left side showed a definite change in shape of the lesion of the 
right lower lobe and that it merged with the heart shadow. There was seen an irregu- 
larity in the outline of the dome of the right diaphragm which was thought to have the 
appearance of an ‘ individualization of the costal components of the diaphragm. The 
lung lesion was thought by the roentgenologist to be an atelectatic and cirrhotic process 
in the right lower lobe due to a long-standing bronchial occlusion which was probably 
of inflammatory origin. Because of these conclusions the patient was again allowed to 
go home. 

Once more, howeyer, she had numerous attacks of pain in her abdomen. Now they 
were sharp in character and radiated around the right costal margin and localized in 
the superior surface of the right shoulder. Heavy lifting brought on attacks but they 
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also occurred at night and she would be aroused from sleep. Deep breatliing accentuated 
the pain. On November ii she again entered the hospital. E.xamination showed slight 
tenderness on deep pressure in the right costovertebral angle. Pressure in the left 
upper and right lower quadrants caused pain in the tender right upper quadrant and 
radiation of the pain to the right shoulder. Due to the persistence of her symptoms and 
to the uncertainty of the lesion in her chest an exploratory thoracotomy was decided 
upon with the diagnosis of pulmonary cyst leading the list of probabilities. In prepara- 
tion for the operation a partial pneumothorax was again established and the diaphragm 
was temporarily paralyzed by crushing the phrenic nerve and its accessories in the neck. 



Fig. 2. — Anteroposterior radiogram of chest following partial pneumo- 
thorax. There is about 50 per cent collapse of the right lung. There are 
two distinct shadows seen at the right base. One of these presents a stringy 
appeal ance and in position corresponds to the interlobar fissure between the 
light middle and lower lobe. This shadow is evidently due to pleural thick- 
ening of inflammatory origin. The lower and larger shadow appears to be 
111 the partially collapsed lower lobe. 


Another roentgenogram (Figs. 3 A and B) of the chest was reported by Doctor Pender- 
grass as follows : “In some respects the lesion has the appearance of a pleural tumor 
or a pleural cyst. Fluoroscopically the lesion does not move with respiration. We 
would advise a barium meal before any contemplated operative procedure to rule out 
the possibility of a right-sided hernia of the dome of the diaphragm.” Examination 
after a barium meal was done with negative results. The surgical staff persisted in its 
diagnosis of pulmonar3' c3"st. 

Operation November 18, 1933, by Doctor Ravdin. Under local anesthesia with 
novocaine, supplemented with nitrous oxide-ox3'gen, an incision was made through the 
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lifth interspace from tlie posterior axillary line almost to tlie .sternum. The fifth rib 
was divided at its osteochondral junction. A large fatty mass was seen in the region 
of the pericardium, from which it at fir.st was thought to arise. After gentle blunt 
dissection this mass was removed. There was then seen a serous membrane-covered 
mass projecting upward through an oval defect in the diaphragm. The membrane was 
incised and omentum was encountered. On traction a portion of the transverse colon 
appeared. The omentum and colon were then returned to the peritoneal cavity. Upon 
separating the mass from the edges of the opening it was seen that the orifice measured 
about eight centimeters in length and three centimeters in width and started one centi- 
meter from the anterior attachment of the diaphragm and extended posteriorly. This 
was, therefore, a hernia through the right foramen of Morgagni, the potential defect 
between the sternal and costal components of the diaphragm. After defining the edges, 
closure of the orifice was accomplished by means of an interrupted suture of doubled 
No. I chromic catgut. The pleural defect Avas then closed with a single continuous 
suture of the same material. Passivity of the diaphragm facilitated the repair. Peri- 
costal sutures of doubled chromic catgut were then placed at intervals of two centimeters 
and the transected rib restored to its proper continuity by means of sutures passed 
through holes drilled in its ends. Before closing the muscle laj'ers with catgut the lung 
was fully inflated. The skin and subcutaneous tissues were united with interrupted 
sutures of silkworm gut. Her condition during the operation was uniformly good and 
remained so at the close. For a few hours after the operation her blood pressure stayed 
at a loAV level but this was corrected by' means of ephedrine and a transfusion of 125 
cubic centimeters of citrated blood. Following this she made an uneventful convalescence. 
The wound healed by primary intention. There Avas a small pleural effusion for a fcAV 
days. A roentgenogram of her chest on December 4 showed a disappearance of the 
original lesion, an elevated, paralyzed right half of the diaphragm and a very small 
pneumothorax. She Avas discharged in good condition on December 9, 1933. 

Since then she had had no recurrence of her original symptoms and can noAv eat 
anything she desires Avithout having indigestion. She had continued since operation to 
have tAvinges of pain which start in the region of her operative scar and radiate upAvard 
to her right shoulder. Radiographic examination on November 5, 1934, after a barium 
meal revealed return of function in the diaphragm and no evidence of her original 
lesion. The right half of the diaphragm is elevated and its range of motion is not as 
great as on the left but it is smooth in outline and moves normally. 

This then is a case of nontraumatic hernia through the right parasternal 
foramen of Morgagni in Avhich the symptoms and physical signs strongly sug- 
gested gallbladder disease. As the hernial sac contained only omentum no 
absolute evidence of the true condition could be obtained by roentgenologic 
studies. Although the correct diagnosis was suggested by one of the roent- 
genologists an exploratoi'y thoracotomy Avas necessary to establish it and cor- 
rect the condition found. 

Herniations through the foramina of Morgagni are relatively rare, Hed- 
blom,^ in 1931, was able to find only 60 cases reported in the literature. He 
pointed out that as it was at times difficult to tell before operation Avhether 
the hernia originated on the right or left side and as these areas are accessible 
through an abdominal approach that this route should ahvays be chosen. 

Harrington,- Hedblom^ and others^ have drawn attention to the frequency 
with which the symptoms of diaphragmatic hernia have been asci'ibed to dis- 
ease of the gallbladder. In Handngton’s 60 cases the preliminary diagnosis 
was cholecystitis in 29. SomeAvhat similar figures have been reported by other 
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observers. Next in frequency is the diagnosis of gastric disease and when 
one remembers the great preponderance of herniae through the esophageal 
hiatus and the high percentage of involvement of the stomach in the sac, 
such a mistal<e is readily understood. Irritation of the phrenic nerve endings 
must be a constant factor in these cases and undoubtedly accounts for many 
of the symptoms ascribed to disease of the gallbladder. 

In our case the location and radiation of the pain clearly resulted from 
stimulation of the right phrenic nerve and probably of the intercostal nerves 
supplying sensory fibers to the periphery of the diaphragm. 

REFERENCES 

^Hedblom, Carl A.; The Selective Surgical Treatment of Diaphragmatic Hernia. An- 
nals OF Surgery, vol. 94, P- 776, 1931. 

“Harrington, Stuart W. ; Diaphragmatic Hernia, Symptoms and Surgical Treatment in 
Sixty Cases. Jour. Amer. Med. Assn., vol. loi, p. 987, 1933. 

“Wilkinson, S. A.; Diaphragmatic Hernia, Medical and Surgical Treatment. New 
England Jour. Med., vol. 210, p. 1105, 1934- 

RUPTURE OF THE SIGMOID BY HYDROSTATIC PRESSURE* 

Adolph Walkltng, M.D. 

PniLADELPniA, Pa. 

Case Report. — A male, aged 60, was admitted to the service of Dr. Charles F. 
Mitchell, at the Pennsylvania Hospital, September ti, 1934. The patient had been con- 
stipated for a number of years and occasionally found it necessary to use enemata to 
promote evacuation. On the day of admission he had gone to the backyard to a water 
hydrant, of the type found in the backyards of Philadelphia in the poorer districts and 
to which was attached some three feet of rubber hose. A brass nozzle, such as is used 
in sprinkling a lawn, was attached to the free end. This was inserted into the rectum 
and the water turned on. He said that he felt the water running in and after a few 
seconds had a sharp agonizing pain in the lower abdomen. The nozzle was withdrawn, 
followed by the expulsion of a small amount of water and feces. He then made his way 
into the house and collapsed. 

On admission the patient complained bitterly of pain in the abdomen which was 
more marked in the left lower quadrant. The rigidity was boardlike and generalized. 
There was no obliteration of liver dulness and there was no shifting dulness. There 
was no audible peristalsis. Temperature was 96.4°, pulse 80, respirations 30, white 
blood count 10,000, blood pressure 140/80. Rectal examination was negative. A diag- 
nosis of rupture of the sigmoid was made. At operation five hours after the catastrophe 
the abdominal cavity was found to contain considerable fluid and particles of feces. About 
500 cubic centimeters of fluid were aspirated. At the apex of the sigmoid flexure a tear 
about three centimeters long was found through the anterior longitudinal band. This 
was closed transversely with a double line of sutures. Two small tears in the serosa 
and muscularis with herniation of the mucosa were found proximal to this. These were 
also sutured. A rubber covered gauze drain was placed in the pelvis, and the abdomen 
closed around it. A tube was passed through the rectum so that its upper end was 
beyond the suture line. No evidence of disease of the remainder of the sigmoid was 
found. The postoperative course was uneventful. The rectal tube came out on the 
fourth day. There was drainage of colon bacillus pus from the wound for two weeks. 
The patient was discharged on the twenty-second day as well. 

*Read before the Philadelphia Academy of Surgery, December 3, 1934. 
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This is the only case of its kind that the speaker has been able to find 
but probably this complication is much more frequent than is apparent. It 
seems unusual that with the frequent use of enemata and colonic irrigations, 
rupture of this organ appears to be so infrequent. The pressure of an ordi- 
nary enema is insufficient, but the pressure of colonic irrigations might con- 
ceivably produce rupture of the sigmoid. 

It would seem that when the rectum is straightened out because of disten- 
tion with fluid that the lower sigmoid would become kinked. This would 
cause a complete blockage at this point. Further distention would probably 
produce a rupture at the apex of the sigmoid. The same sequence of events 
would not take place if a gas such as air were used. 

In 1911 E. Willys Andrews^ published a report together with data con- 
cerning II cases of perforation of the sigmoid colon by air pressure. Burt- 
states that the rupture occurs generally along the longitudinal bands. In a 
series of experiments completed by him on the human intestine procured at 
autopsy he found that the sigmoid of a child withstood the greatest amount 
of pressure per square inch before rupture. This amounted to ii pounds. 
Behrend and Hermann^ reported a case of what was thought to have been 
a perforation of the sigmoid as the result of a colonic irrigation given by a 
naturopath. They assumed that it was a perforation mainly because of the 
incised character of the wound in the wall of the intestine. 

REFERENCES 
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Discussion. — Dr. Walter E, Lee directed attention to the possibility 
of rupture of the rectum in proctoscopic examinations. Some years ago he 
had this occur during an examination, and knew of one other case which 
occurred several weeks before his own. He was using the old type of procto- 
scope with a sharp edge and the opening a long bevel. After removing the 
obturator and attempting to inflate with the hand bulb, with his left hand on 
the lower part of the abdominal wall, he felt the sensation of the air entering 
the peritoneal cavity. Pneumoperitoneum was demonstrated by roentgen- 
ography and within an hour the abdomen was opened and a small wound found 
in the anterior wall of the rectum about the junction of the rectum and sig- 
moid. This was closed by sutures, the abdomen closed without drainage, 
and the patient made an uneventful recovery. The other case to which he 
referred was not diagnosed until 72 hours after the accident and when the 
abdomen was opened there was a general peritonitis which proved fatal. At 
that time he made a search through the literature and could find no 
ences to similar accidents, but they must have occurred, and the possibility 
should always be borne in mind. 

Dr. Harry E. Knox recalled the case of a man who_ was lying down 
outside a mill where he was employed near a compressed air hose and some 
of his fellow workers inserted a rubber hose in the rectum and turned on 
the compressed air. The patient came to postmortem several days later, 
at which time there were multiple lacerations in the rectum and sigmoid. 
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GUNSHOT WOUND OF THE HEAD AND OSTEOMYELITIS 

OF THE SE:ULL->= 

Fkancis C. Grant, M.D. 

Philadelphia, Pa. 

CASE REPORTS 

D. T., white male, aged IS, admitted to the Abington Hospital, April 2, 1933. While 
out shooting the previous week with an air rifle, he suddenly felt a. sharp stabbing 
pain in his left temporoparietal region, and a drop of blood exuded. He suffered no 
inconvenience, failing to mention his injury to anyone. Forty-eight hours later a lump 
appeared, and a radiogram revealed a bullet just inside the bone. 

Examination showed a small laceration in the left parietal region where the bullet 
had entered. This was scabbed over and apparently clean. Neurologic examination 
was essentially negative. Because of the absence of neurologic symptoms and because 
of the possibility that the laceration might be infected, it was decided to postpone removal 
of the bullet. 

About 72 hours after his admission to the hospital he commenced to develop 
sensory aphasia and subsequently had a convulsion which commenced in his right 
hand and involved the entire right side. The aphasia became complete and a right 
hemiparesis, more marked in the hand and arm than in the leg, was noted. Inasmuch 
as he was developing signs of intracranial pressure, immediate operation seemed 
indicated. 

A bone flap was made around the point at which the radiogram showed the bullet 
to lie. The bullet was found lying loose between the bone and the dura. The hole 
it had made in the bone was clean-cut and no bony spicules had been thrown off. The 
bullet fell out when the bone flap was reflected. It had expended its force in passing 
through the skin and the skull bones so that the dura had not been pierced. Four or 
five large hairs lay on the dura which was very tight and tense but not discolored. 

Since the injury had occurred four or five days before, and since in spite of the 
presence of the hairs no infection had developed, opening of the dura seemed advisable, 
for no extradural pathology had been discovered to account for his symptoms. Wide 
reflection of this membrane revealed a tight brain. At about the center of the opening, 
there was a circumscribed area of contusion on the surface of the brain. On opening 
the pia at this point and nicking the cortex, an old, leathery mass of clot about six by 
three by three centimeters in size extruded. This left a cavity extending down into the 
brain to a depth of about six centimeters. Ragged brain tissue formed the walls of 
this cavity. With the suction apparatus all the damaged brain was removed and the 
opening was carefully extended into the ventricle. This was done so that the cavity 
formed by the clot might be filled by cerebrospinal fluid and thus prevent the formation 
of a serious scar. No bleeding accompanied this debridement of the brain. The dura 
was then tightly closed and the bone flap replaced. The skin was sutured in layers 
with stab wound drainage behind the posterior limb of the flap. 

The boy made an uncomplicated recovery. Within 48 hours his speech was much 
improved and his hemiparesis disappearing. At the end of two weeks, his speech was 
normal and his right extremities had normal power. The only obvious sequela was 
complete astereognosis in his right hand and loss of position in the right big toe. Exam- 
ination 18 months later revealed the boy to be normal in every respect. 

OSTEOMYELITIS OF THE SKULL 

M. D. W., white, female, aged 12, admitted to Graduate Hospital, January 5, 1934, 
with the chief complaint of swelling over the right forehead with chronic discharge 
from the frontal sinus and septic temperature. 

Following swimming three months previously she had a -frontal s inus infection 

* Read before the Philadelphia Academy of Surgery, November 5, 1934. 

473 



FRANCIS -C. GRANT AimalsofSurwrv 

September, 1935 

which finaliy developed into pansinusitis. She then had a subperiosteal abscess in the 
midline about five centimeters above the eyebrow which was opened and drained. Subse- 
quently, she developed another subperiosteal abscess about five centimeters behind this 
and about five centimeters from the midline on the left side. The drainage afforded 
was not adequate to take care of the situation. 

Physical examination revealed a thin, pale child with a small incision just above 
the hairline in the midline in front from which pus was draining copiously. Neurologic 
examination was entirely negative. The eyegrounds were negative. Radiograms showed 
the presence of at least two sequestra with probable involvement of the left frontal bone 
in the osteomyelitic process. Operation seemed indicated to afford better drainage. 

January 9, 1934, under local anesthesia, an incision was made in the midline of 
the forehead and carried upward about ten centimeters and then laterally to the left to 
include the left frontal bone and the infected area shown by the radiogram. There 
were two areas in which infection was most obvious ; namely, directly in the midline 
about five centimeters above the left eyebrow and at about the frontotemporal suture 
about eight centimeters to the left of the midline. The skin flap was turned back and 
the periosteum stripped from the bone which seemed to be infected throughout. The 
sequestra was removed. Before we finished we had removed most of the left frontal 
bone piecemeal. 

There were several extradural abscesses, particularly one that ran backward behind 
the sequestrum that lay on the left side at the frontotemporal suture. In pursuing the 
osteomyelitic process downward and forward, we were compelled to remove the roof 
of the left frontal sinus and establish drainage from this area into the nose. The condi- 
tion was much more serious and widespread than the radiogram had indicated. 

After the bone was removed, no attempt was made to remove the granulation tissue 
from the dura. The brain pulsated and there did not seem to be any evidence of an 
intradural collection. The wound was packed with gauze and the skin flap pulled back 
and secured in two places with silkworm gut sutures. Dakin irrigation was commenced. 

Following this procedure, the child’s condition improved somewhat. The tempera- 
ture dropped and became more regular. The wound appeared to be clearing up well 
under the vigorous dakinization. However, on February 10, there was a change in her 
general condition. The discharge from the wound became very profuse and a soft 
swelling appeared to the right of the midline just in front of the temporoparietal suture. 
Roentgenologic examination at this time showed that the osteomyelitic condition was 
extending to involve the right frontal bone. Further operative intervention therefore 
seemed indicated. 

February 24, 1934, under vinesthine anesthesia, the skin was stripped back from 
the bone in the right frontal region and a considerable area of bone in the right fronto- 
temporal region removed. The two soft swellings were incised and the pus evacuated. 
Necrotic bone was found beneath each. This was widely removed. Our operative pro- 
cedure on this occasion amounted to practically the same as it had on the other occa- 
sion except this time the bone was removed in the right frontal area rather than the 
left. Some bone was also taken from the left temporoparietal region. The child has 
very little left of her frontal bones on either side. 

Following this procedure the condition improved. However, it was noted that the 
granulation tissue in the wound was extremely sluggish and of a peculiar grayish 
color. A blood count and hemoglobin estimation made March i, 1934, showed that the 
child's hemoglobin was 28 per cent and the red cells 2,100,000. She was promptly 
given transfusions of 200 cubic centimeters of blood three times a week for the next 
six weeks. The effect of the transfusions on the granulation tissue and general condi- 
tion of the wound was remarkable. After six transfusions her hemoglobin was ys per 
cent and her red cell count 4,200,000. The granulation tissue now looked entirely normal ; 
the discharge from the wound was much less ; her temperature much more regular and 
her general condition and disposition much improved. By the end of March, the 
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osteomyelitis seenied definitely to be under control except for a small area in the right 
frontal region and a fairly well localized sequestrum in the left temporal region. The 
temperature was normal and the discharge from the wound much reduced. 

On March 29, 1934, we were able to obtain a fairly satisfactory closure of the 
wound. The tips of these skin flaps were pierced with needles, the left frontal and the 
right parietal flap and the right frontal and the left parietal being pulled together by 
gentle traction from rubber bands over the needles. At this time also, two dozen small 
pinch grafts were placed at various points over the denuded area. 

From this time on the wound healed slowly but satisfactorily. The child was 
discharged May 25, 1934, with the wound entirely dry. The cosmetic result was quite 
satisfactory, since we had carefully avoided any incision in the forehead below the hair- 
line except exactly in the midline. This area we had been able to improve by a plastic 
procedure at our third operation so that that scar was practically invisible. 

The area from which the bone had been removed seemed to include the left frontal 
bone from a point about three centimeters in front of the vertex down to and including 
the top but not the anterior wall of the left frontal sinus and laterally into the left 
temporal fossa to a point about one and one-half centimeters above the zygoma. On 
the right side the right frontal bone was removed down to but not into the right frontal 
sinus and laterally only to a point about four centimeters above the zygoma and pos- 
teriorly up to the frontoparietal suture. 

We preserved the child’s hair, and at the present time she has a wig which fits over 
a flat aluminum plate giving protection against any possible unexpected injury to 
her head. 


AN INCISION FOR THE EXPOSURE OF THE VENTRAL 
SURFACE OF THE DISTAL END OF THE RADIUS AND 
ITS RELATED STRUCTURES’" 

Benjamin Lipshtjtz, M.D. 

PHILA.DELPHIA, Pa. 

FROM THE DANIEL RADGll INSTITUTE OF ANATOMY OF THE JEFFERSON MEDICAL COLLEGE 

The incision here presented gives an excellent anatomic approach to the 
ventral (anterior) surface of the distal end of the radius and its related struc- 
tures. It was first used for the open reduction of fractures of lower end of 
the radius with anterior or ventral displacement of the distal fragment or 
fragments. 

ludsion. — (Fig. i) The pisiform bone is located and the surface topogra- 
])hy of the flexor carpi ulnaris carefully outlined. The pisiform bone is 
easily palpated and is on a plane anterior to the other carpal bones. Having 
noted the above landmarks — the incision begins one centimeter radial or lat- 
eral to the pisiform bone and is carried proximally for a distance of five to 
six centimeters parallel to the flexor carpi ulnaris. Continuing the incision 
through the skin and subcutaneous tissues, the ulnar nerve and artery are 
exposed and together with the flex or carpi ulnaris are retracted medially or 
to the ulnar side. The entire group of flexor tendons are now retracted 
laterally or to the radial side. Careful snips with scissors or knife of the 
volar (anterior) radiocarpal ligament readily permits wide separation in the 
anatomic plane between flexor carpi ulnaris and the other flexor tendons. 

* Read before the Philadelphia Academy of Surgery, December 3, 1934. 
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This approach injures no important nerves or vessels, and avoids opening 
the sheaths of any of the flexor tendons. Severing the medial segment of the 
volar radiocarpal ligament permits wide separation l)etween the flexor carpi 
iilnaris and the other flexor tendons. 

The medial segment of the volar (anterior) radiocarpal ligament is the 
weakest part of this ligament, and its incision in no way interferes with the 
integrity of the lateral (radial) segment which bears direct relation to the 
group of the flexor tendons, which are retracted laterally. The entire group 
of flexor tendons, with the exception of flexor carpi ulnaris, normally lie 





Fig I — Showing site of incision and i elation of anatomic structures exposed. 

in the smooth depression or hollow formed by the ventral surface of the 
carpal bones. 

Wiedhopf^ describes an identical incision for the excision of the lunate 
bone. This approach to the lunate bone seems more direct and less trauma- 
tizing than the dorsal approach or the other types of volar incisions that have 
been used. The difficulty of excision of the lunate through the dorsal route 
has been noted by a number of surgeons. Orientation from the dorsal aspect 
is not easy. Cases have been reported in which the triquetrum (cuneiform) 
or navicular with or without the lunate have been removed in mistake for 
the lunate. Tillman has advised the insertion of a needle in the lunate bone 
to aid in its recognition, previous to removal. 

The lunate lies obliquely in an upward and inward direction, and by 
placing the wrist in maximum radial abduction and dorsiflexion with the 
fingers flexed, the lunate bone is made more prominent and accessible. The 
anterior surface of the lunate is larger than the dorsal surface, and has only 
weak ligamentous bands; the dorsal surface is rough and ligamentous. The 
volar incision allows complete orientation before the radiocarpal joint is 
opened. And the smooth ventral surface of the distal end of the radius per- 
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mits easy lateral or radial retraction of the flexor tendons. Once the radio- 
carpal articulation is opened, the lunate is readily removed. 

This incision permits an excellent exposure of the inferior radio-nlnar 
articulation. The importance of the functional integrity of the inferior 
radio-ulnar articulation in certain types of ankylosis of the wrist, either of 
infectious or traumatic origin, is often overlooked. When the elbow is ex- 
tended, rotation of the forearm is possible by means of rotation at the 
shoulder joint. With the elbow flexed, rotation (supination and pronation) 
of the forearm takes place about an axis formed by the ulna and the fifth 
metacarpal. This rotary movement of the radius about the ulna takes place 
in the superior and inferior radio-ulnar articulations. 

The radius and the hand rotate about this axis as a unit. And at the in- 
ferior radio-ulnar articulation the radius and the hand swing about the head 
of the ulna, much like a door on a hinge. It is a matter of common knowledge 
that if ankylosis of the wrist is associated with (i) good position of the 
carpal bones; (2) no loss of pronation and supination; (3) free flexion and 
extension of the fingers, there is little disturbance in function and such an 
individual has a good useful hand. 

Ankylosis of the radiocarpal articulation showing no involvement of the 
inferior radio-ulnar articulation does not result in a loss of pronation and 
supination, since the radius and carpal bones rotate as a single unit. On 
the other hand, if involvement of the inferior radio-ulnar articulation de- 
velops in addition to the ankylosis of the wrist, the resultant loss of prona- 
tion and supination produces considerable crippling in the function of the 
hand. 

The type of ankylosis of the wrist that is associated with a loss of supina- 
tion and pronation, for which no cause other than involvement of the 
inferior radio-ulnar articulation is found, pronation and supination may be re- 
established, either by an arthroplasty of this articulation or artificial pseud- 
arthrosis proximal to the head of the ulna, or by a subperiosteal resection 
of the ulna (head and neck) leaving the styloid process intact (Darrach’s 
operation) . 

REFERENCE 

^ Wiedhopf, 0 . : Deut. Ztschr. f. Chir., a^oI. 235, p, 384, 1932. 

Discussion. — Dr. B. Franklin Buzby said that personally, he had 
had no experience with this incision. There were three or four points which 
Doctor Lipshutz had brought out with which he was not in accord. First, 
concerning the excision of the semilunar bone. There are three indications 
for this : the first is dislocation, the second Kienboch’s disease and the third 
fractures. In Kienboch’s disease when dealing with the soft bone we should 
make a dorsal incision as is commonly done between the extensors of the 
fingers, outline the semilunar bone and cut its stronger ligamentus attach- 
ments on the dorsum from the weaker ligament on the flexor surface and 
deliver the bone intact without fragmentation, thereby doing less damage 
to the wrist joint as a whole. When dealing with dislocations of the semi- 
lunar the median nerve is frequently damaged. Through the incision as de- 
scribed by Doctor Lipshutz it cannot be exposed. In that case the flexor 
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midline incision would be the better. The mistake to which he refers, namely 
that the cuneiform and the semilunar are sometimes removed in place of 
each other, it would seem that if the incision is properly placed dorsally this 
mistake is not so apt to happen. I could not quite understand his description 
as to the use of this incision in removal of a segment of the lower ulna to 
permit pronation and supination of the forearm in low radio-ulnar synostosis. 
It seems to me that if we want to take a section out of the lower ulna it 
is going quite a bit afield to approach it through Dr. Lipshutz’s incision when 
it can be approached safely bj'- an incision directly over the bony operative 
site itself with easy retraction of contiguous structures. For fractures of 
the lower end of the radius with anterior displacement it seems the ideal 
procedure. For other fractures of the lower end of the radius it would 
seem too far to the ulnar side. 


ANTERIOR PERINEPHRITIC ABSCESS=*= 

abdomustal and thoracic complications 

CoNDicT W. Cutler, Jr., M.D. 

New York, N.Y. 

Case Report. — A man, 21 years old, was admitted to Roosevelt Hospital complain- 
ing of pain in the right lower abdomen of seven days’ duration. He had been awakened 
at night on the date of onset with a sharp, stabbing pain in the right lower abdominal 
quadrant which radiated slightly to the back in the right lumbar region. No nausea or 
vomiting. The pain lasted a few minutes and disappeared, only to recur two days later. 
His only complaint on admission V’as of soreness in the right lower abdomen and the 
right flank which had persisted since the onset of his illness. 

Examination showed no abnormalities except some muscular spasm in the right 
side of the abdomen. There was some tenderness at McBurney’s point and also at the 
costal margin and extending into the right epigastrium. Slight costovertebral tenderness 
was noted on the right side. 

On admission September 29, 1933, his temperature was 104.2° which, on the day 
following, subsided rather rapidly to normal. Blood count, 20 , 000 ; polymorphomiclears, 
91 per cent. Urine showed an occasional Avhite blood cell, rare red cell and repeated 
examinations the first few days following his admission showed no change in this respect 
until the third day when the number of white cells was somewhat increased. Not- 
withstanding his normal temperature, his blood count during the first few days con- 
tinued high. 

He continued to complain of the pain in the right upper quadrant which on the 
fourth day became much more severe and constant. He vomited several times a thin, 
yellowish material. There was, at this time, some diminution of breath sounds on the 
right side of the chest but no rales or friction rubs. The upper rectus was spastic and 
the maximum tenderness was discovered in the gallbladder area. It was thought that 
he was suffering from gallbladder colic although right pleurisy or possibly a kidney 
condition could not be excluded. 

The gallbladder could not be visualized on roentgenographic examination. Cystoscopic 
examination showed nothing abnormal and a pyelogram was normal. 

Operation through a right rectus incision on October 7. No abnormality was found 
in the stomach, gallbladder, duodenum, appendix or liver. An induration was felt near 
the posterior inferior margin of the liver and here the finger suddenly broke into a 
large abscess cavit}' lying between the kidney and liver extending up some distance 
beneath the ribs. A stab wound was made opposite the end of the eleventh rib in the 
flank atrd a tube placed directly into the abscess cavity. Another tube was brought out 
from the subhepatic area in the anterior abdominal wall which was closed above it. 

'■^•Presented before the New York Surgical Society, January 23, 1935. 
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The patient’s temperature rose shortly after operation to lOS”, gradually diminishing 
during the next ten days to i02j/^° at night and ioo° in the morning. During this time 
the patient appeared quite septic and received numerous infusions and transfusions. The 
drainage from the anterior wound rather rapidly diminished and the tube was with- 
drawn. From the posterior wound the drainage was massive, containing large flocculi 
as well as pus and it was felt that some necrosis of the adjacent liver tissue was occurring. 
Blood culture was sterile. The signs in the right chest continued to suggest right lower 
lobe infiltration and the presence of some fluid. Roentgen examination of the chest 
suggested pneumonic lesion of the right lung with pleural fluid. A thoracentesis on his 
twelfth postoperative day showed no pus. On the sixteenth postoperative day a roentgen- 
ogram showed increased amount of fluid in the pleural cavity with displacement of the 
heart to the left side. The patient’s temperatrue had begun to rise again reaching 105°. 
Another thoracentesis was done and about ten cubic centimetres of foul smelling, creamy 
pus was obtained. A later puncture obtained only clear fluid. The original stab wound 
was enlarged and the finger introduced into the abscess cavity. This contained a large 
quantity of thick pus, and it was felt that the exploratory puncture of the day before 
had probably entered this cavity rather than the pleural space. 

The temperature ranged to 103° for five days then rose to 105° during the next 
two days. Thoracentesis in the fifth interspace posteriorly obtained 900 cubic centi- 
metres of thin, slightly cloudy fluid. Culture from this was negative. The patient 
seemed much improved by this measure and continued for a week with temperature 
running only to 102°. Roentgen ray now showed some elevation of the right leaf of the 
diaphragm, and it was felt that there might have been some extension from the abscess 
into the subdiaphragmatic area. As the patient’s condition continued to improve no 
further intervention was undertaken. Lipiodol injection of the sinus tract leading to 
the abscess showed no communication above the diaphragm. 

An exploratory puncture of the chest was again done December 4, in the 
seventh interspace in the anterior axillary line and about 40 cubic centimetres of thick, 
creamy pus was obtained. On December 8 an attempt was made to introduce a needle 
again into the pocket previously discovered, without success. The original drainage 
wound in the side was enlarged again and the finger introduced. No pus was en- 
countered. Exploration beneath the diaphragm well up above the dome of the liver 
showed no pus in this area. A drain was introduced. Owing to the patient’s condition, 
it was decided not to do a complete thoracotomy at this time but a segment of the rib 
was removed and the wound packed open. 

The patient’s condition continued to improve without further manipulation, the 
temperature reaching normal December 25; He was discharged January 18, 1934, 102 
days after his first operation. His subsequent course has been entirely uneventful. 

This case is shown to illustrate; (i) A difficulty in diagnosis which 
may arise in distinguishing between an anterior perinephritic abscess and 
ce rtain abdominal conditions — notably retrocolic appendicitis, acute cholecysti- 
tis, and liver abscess. (2) Complications, abdominal and thoracic, that may 
result from such a condition. 

^ Discussion. Dr. A. Hyman felt that the diagnosis of anterior perineph- 
ric abscess was frequently overlooked, as illustrated in the case just pre- 
sented which was mistaken for a gallbladder condition. When the abscess 
is on the anterior surface of the kidney, the renal symptoms may be negli- 
gible and the upper abdominal symptoms so pronounced as to closely simulate 
gallbladder pathology. The urologist sees these cases more frequently, and 
witlyefined methods of diagnosis is more apt to make a correct diagnosis. 

He wished to knoiy if the radiogram showed obliteration of the psoas 
muscle outline, or deviation of the spine. These two radiographic change's 
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are of considerable diagnostic import. Pyelography, either retrograde or 
intravenous, very often gives additional diagnostic data. The pyelogram 
may show only very slight changes, evidenced by compression or distortion 
and unless properly interpreted may be overlooked. ’ 

The urinary and cystoscopic findings may he entirely normal, also kidney 
functional tests. An additional aid in diagnosis is the culture of the urine. 
Practically all of these cases are Staphylococcus aureus infections and a 
positive culture from the suspected kidney with negative findings from the 
other side is of diagnostic value. 

He inquired whether the pulmonary complication was due to a perfora- 
tion of the abscess through the diaphragm. Two years ago. Doctor Kingen- 
stein showed a man of 62, who was operated upon for a left perinephric 
abscess secondary to a calculous pyonephrosis. Thirty-two days following 
operation, during the course of a routine irrigation of the lumbar sinus with 
acriflavine, the patient experienced a paroxysm of coughing and expectorated 
a large amount of yellow stained watery fluid. It was evident that the 
patient had a communication between the perinephric region and the bronchial 
system. This was confirmed by lipiodol injections. Following a secondary 
nephrectomy, the patient slowly recovered from his infection and the bronchial 
fistula apparently closed. This type of pulmonary complication due to a 
perforation is extremely rare, only three cases having been reported in the 
literature in the last thirty years. 

Doctor Cutler said that the roentgenograms did not clearly demonstrate 
psoas obliteration. They had reviewed the films subsequently with that in 
mind, but the psoas showed no more vaguely on one side than on the other. 
There was a slight deviation of the spine which was thought might be ac- 
counted for by some irregularity in the patient’s position on the table, es- 
pecially in view of an entirely normal pyelogram. There was Staphylococcus 
aureus in the pus obtained from the original abscess. In the urine, there 
was only a somewhat more than normal number of white cells and only a 
few red blood cells l)efore operation. There was no pus until three days 
after operation. As to the extension into the chest, it was thought to be by 
contiguity rather than by anatomic extension. At one time in his prolonged 
septic chest complication the radiogram showed what purported to have been 
a small hydro- or pyopneumothorax. They had injected lipiodol through 
the drainage wound tract to see if there was extension into the pleural 
cavity, but no sinus was demonstrable. 
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ADDRESS OF THE PRESIDENT 

HIGHER DEGREES IN THE PROFESSION OF SURGERY 

Edward W. Archibald, M.D. 

Montreal, Canada 

In these latter days, and perhaps particularly in this new and progressive 
continent, there has arisen in considerable numbers a certain type of surgeon 
which we all recognize and deplore. He is the natural product of those dis- 
coveries and inventions — anesthesia, asepsis, fine tools, and well equipped 
small hospitals — which have rendered the practice of surgery, in its purely 
mechanical aspects, relatively safe. He is also the product of some of our 
national qualities, characteristic of all young and rapidly developing countries. 
He is progressive, venturesome, and self-confident, and such qualities are 
perhaps those which have placed the best of American surgery in its present 
proud position. But in the particular type to which I refer, venturesomeness 
becomes foolhardiness, and self-confidence is uncontrolled by knowledge. To 
such a man the sum of acquired knowledge is comprised in the popular theories 
of the year just past. Theory is counted as fact, and hypothesis as a thing 
proved. A decision to operate is based upon a medical catch word, or a rule 
of thumb. Technic becomes the be all and end all of surgery. Fingers replace 
brains, and handicraft outruns science. The result is that such a surgeon is 
apt to undertake operations which may be technically possible, but are scien- 
tifically unjustified. It is, our medical friends infer, an attitude of mind, which 
is the product of half-baked knowledge, which, in the last analysis, has in it 
more than a touch of carelessness, indeed, often towards the internist, a touch 
of impertinence. The medical man, interested and anxious, who finally decides 
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upon a surgical consultation, is often more in fear of the slipping mind than 
of the slipping hand. 

While this type of surgeon is occasionally found, as we all know, on the 
stafifs of even the largest of our hospitals, his special field lies in the small 
towns, and even in the country parts, and that field is an enormous one. And 
it has become obvious to intelligent and reflective surgeons that the most serious 
problem of the day is concerned with the provision of competent surgeons, not 
for the large metropolitan hospitals, which are naturally staffed by the best 
men, but for the small towns and rural districts, with their small local hos- 
pitals. Doctor Greenough called attention to this in his Inaugural Address 
at last year’s Congress. It is extremely important, in view of the universal 
increase in the number and variety of surgical operations, popularized by 
the growing familiarity of the public with the idea, made relatively safe by 
asepsis and improved anesthesia, and rendered convenient by the rise of the 
small-town hospital all through the country, that there should be made available 
for this public a higher degree of surgical judgment and skill than has hitherto 
been the case. It is hardly necessary to say that these were in part the ideals 
of the Founders of the American College of Surgeons in 1913. But that 
there had grown up by that time, and that there still exists, a tendency on the 
part of imperfectly trained men to undertake major surgery, nobody will deny. 

I submit that there is still a real need for the education of the surgically 
ambitious to a greater sense of personal responsibility, in fact of conscience, 
so that they will be unwilling to undertake the grave responsibilities of major 
surgery without adequate training. There is still much need of that adequate 
training on the part of many who wish to be recognized as surgeons. There is 
a need for the establishment of some sort of obligation, perhaps even a legal 
obligation, which would demand such adequate training. And there is also a 
definite need for the provision of greater facilities for the acquirement of 
that training. Moreover, the public should be enabled to recognize who is a 
responsible surgeon and who is not. That can be attained only by some 
degree or diploma, the holding of which would be a guarantee of such adequate 
training. 

With these thoughts in mind, when I came to consider what should be the 
subject of this Presidential Address, it occurred to me that it might be 
interesting and perhaps useful to put before the members a short review of 
the conditions which, in various countries, have been laid down for the attain- 
ment of higher degrees in the profession of surgery. 

■ We are all fairly well acquainted Avith the requirements of election to 
the Fellowship of the American College of Surgeons, which is practically 
the only certificate or diploma in America that can be acquired by one who 
may desire to practice surgery as a specialty. But we are, perhaps, less 
familiar with the details of the examinations leading to the Fellowship of 
the Royal College of Surgeons of England, of Edinburgh, of Australasia, or 
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of Canada; to the title of Chirurgien des Hopitaux and of Agrege, in France, 
and to the rank of Privat Dozent in Germany. 

Let us take first England, including Scotland. What here constitutes the 
higher training in surgery, and what are the certificates of such training? 
Some of the larger universities offer a higher degree, usually called Master 
of Surgery; and I am told that to become a Master of Surgery at Cambridge, 
for instance, demands the passing of the stiffest examination in the world. 
But such degrees are purely academic, and candidates are few. When we 
think of the higher British surgery, we really consider only the Fellowship 
of the Royal College of Surgeons of England, of Edinburgh, or of Ireland. 

To become a Fellow of the Royal College of Surgeons of England, a 
candidate has first to produce evidence that he has been engaged in the study,' 
or the practice and study, of the profession for at least six years after 
graduation. The only other requirement is that he should pass the examina- 
tions, primary and final, set by the Board of Examiners of the College. 
That is recognized as an extremely arduous task. It demands of the average 
candidate special preparatory study of several months’ duration, with usually 
the help of a coach or tutor, both for the primary examination- in anatomy 
and physiology and for the final in surgery, surgical anatomy, cadaver opera- 
tions, and surgical pathology. One who passes these examinations and be- 
comes a Fellow of the College can be depended upon to possess a wide and 
sound knowledge of these subjects. But it is a curious fact that apprentice- 
ship experience in a hospital is not categorically demanded, and, therefore, the 
candidate’s experience in the performing of operations may be decidedly 
limited. Even if, as a matter of fact, the majority of the candidates have 
served for several years as house surgeons, the degree itself guarantees no 
particular ability in the conduct of operations. That, I think, is the chief 
defect in the English and Scotch admission to Fellowship, in so far as the 
F.R.C.S. degree suggests to the public the possession of skill as well as of 
knowledge. 

Let us turn now to the requirements for election to the Fellowship of the 
American College of Surgeons. 

The Board of Regents of the College at the beginning had to make their 
choice between following the example of the English College of Surgeons, 
with its notoriously stiff examination, and adopting some less rigid system, 
which would chiefly take into account a candidate’s practical ability in sur- 
gery, without troubling much about theory; which, in particular, would not 
require of him a written or oral examination in either primary or final 
branches. They chose the latter plan. In view of the deplorable conditions 
existing in America at that time, respecting the prevalence of incompetent 
surgery, it seemed better to the Regents to try to elevate the standards of the 
general mass of surgeons than to establish by severe tests a corps d'elite. 
The majority of us will, I think, agree that at that period their decision in 
principle was wise. There w^s, in some degree, an emergency to meet. 

The details of the plan of admission to Fellowship, practically unchanged 
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from the College’s foundation, were well set forth by the late Director Gen- 
eral, in his Inaugural Address of 1929. Doctor Martin began by describing 
the standards of examination "adopted and in use by the time-honored Col- 
leges of Surgeons of England, Ireland and Edinburgh.” “It was found ” 
he said, "that almost without exception their requirements and tests were 
formulated before modern surgery came into existence. They are sim- 
ilar to those which are now exacted of internes and hospital aids to ascertain 
the candidate’s knowledge of academic facts, instead- of his practical ability 
to apply such knowledge towards the accomplishment of deeds.” He went on 
to say. After thorough and careful study of the whole problem there was no 
reason why we should begin by adapting obsolete plans to a twentieth-century 
program (strange words!) ; and he then proceeded to describe the require- 
ments for admission as Fellow of the American College of Surgeons. 

"First : He must have graduated from a medical college approved by the 
College of Surgeons (or its equivalent) ; and he must have served at least 
one year as interne in a creditable hospital and two years as surgical assistant, 
or he shall give evidence of apprenticeship of equivalent value. 

"Second: Five to eight years after graduation in medicine, devoted to 
special training and to practice, is normally the time requirement for eligibility 
to Fellowship, so the candidate may prove that he has the proper temperament, 
and is mentally and mechanically adapted to do surgery. 

"Third : The moral and ethical fitness of the candidate as a physician and 
as a citizen shall be determined by reports of surgeons whose names are sub- 
mitted by the candidate himself, and by such other reports and data as the 
Credentials Committee and the administration of the College may obtain. 

"Fourth : The professional activity of the candidate shall be restricted to 
study, diagnosis and operative work in general surgery or in special fields 
of surgery. His specialization in surgery or one of its specialties must be not 
less than 80 per cent in communities of more than 50,000 inhabitants, and 


50 per cent in smaller communities, 

“Fifth: He shall make formal application for Fellowship, which will 
record full data regarding his educational opportunities, his medical training 
and post graduate work, and his literary efforts ; and he shall give the names 
of not less than five personal references.” 

(The rest I shall summarize from Doctor Martin’s statement, adding cer- 


tain comments.) 

At this point the candidate’s application, together with the replies from 
his “references,” are referred to the State or Provincial Committee of 
Credentials, which votes to accept, postpone, or reject the applicant. If 
accepted, he is then required to file complete case records of 50 major opera- 
tions performed by himself, and brief abstracts of 50 major operations at 
which he has acted as assistant, or performed himself. These records are 
then examined by a Central Committee of surgeons in Chicago. This Cen- 
tral Committee, in the past seven years, has had to read carefully from 59,000 
up to 67,300 of such case records each year. In 1922, there were 75,600. 
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In the year 1933, 656 sets of histories were received, and of that number 631 
sets, or 63,100 individual histories, were examined in detail by the Committee 
on History Reviews. Of those reviewed 555 sets were accepted and 76 sets 
were not accepted. Those whose histories are not accepted have the privilege 
of later submitting additional histories. Seventeen surgeons of Chicago, 
drawn from the four leading medical Universities in Chicago, constituted in 
that year the Committee on History Reviews. This means that approximately 
3,712 case records had to be examined by each member of the Committee. 
“If these records are lacking in any essential, which in the judgement of the 
Committee can be corrected, the candidate is notified of the fact and an oppor- 
tunity is given him to supply the omission.” 

This amounts to a temporary ploughing of only 12 per cent (in 1934 only 
9 per cent) and of these 12 per cent it is to be presumed that the majority 
were later passed, after they had been given an opportunity of correcting or 
adding to their submitted case records. In justice, however, it should be 
added that in the last six years the Year Book gives figures which show that 
of the applications on file in any one year, from 33 to 49 per cent were re- 
jected or postponed by the State or Central Credentials Committees, presum- 
ably because the candidates’ records did not satisfy the five preliminary re- 
quirements. These are not allowed to submit case records, at any rate for 
the time being. But one may conclude that nearly every applicant who is 
accepted for examination on the basis of one year as intern and two years’ 
surgical apprenticeship, if his moral and ethical fitness is certified to by 
“references” submitted by the candidate himself, if a 50 to 80 per cent pro- 
portion of his practice is limited to surgery, and if he takes an oath not to 
split fees, can count upon his being admitted to Fellowship on the basis of 
his case records. 

In the British Dominions we have the Royal Australasian College of 
Surgeons, founded nine years ago, and the Royal College of Physicians and 
Surgeons of Canada, founded four years ago. The latter is so young an 
institution, and its practice, as to examinations, still so much in the formative 
stage, that it is hardly worth while considering it at any length; but its 
standards so far are comparable with those of the Royal College of Surgeons 
of England. In the past three years only six candidates have presented them- 
selves for the final examinations, and of these three have been ploughed. 

The Royal College of Surgeons of Australasia, which, on a recent trip to 
Australia, I had the opportunity of investigating, was founded in 1926, and 
it is interesting to record that this was due in large measure to the visit to 
Australia, in 1924, of Dr. W. J. Mayo and the late Dr. Franklin Martin, who, 
at a meeting in Melbourne, outlined the ideals, aims and opportunities of the 
American College of Surgeons, and offered a Fellowship of the American 
College to some 25 leading surgeons of Australia and New Zealand, It was 
at first a voluntary association, but in 1930 it was incorporated and received 
from His Majesty King George V a royal charter. 

The Australasian College, having clearly in their minds the two systems 
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of creating Fellows as established in England and in America gradually 
formulated their own system, which was designed to combine the advan- 
tages of both. Their fundamental principle was “to superimpose upon a 
sound training in the principles of surgery, entailed in the acquisition of a 
senior surgical degree or diploma, a period of apprenticeship to a senior 
surgeon in operative and clinical work.”^ Such requirements amounted in 
practice to demanding of a candidate that he pass the same sort of primary 
examination as obtains for the Fellowship of the Royal College of Surgeons 
of England : that is, a stiff examination in anatomy, physiology, and pathology; 
and of demanding over and above this a sufficiently long experience (five 
years postgraduate training in surgery as a minimum) in the actual practice 
of surgery under an approved senior surgeon. This they considered to be 
much more desirable than the submission of 50 or 100 case reports of opera- 
tions actually done by the candidate, as in our American system. But they 
made a proviso that such case reports, if thought necessary, might be required 
in any particular instance. Credit was given for time spent as a Resident 
Medical Officer ; for work in university departments, and in other countries ; 
for research work ; but emphasis was laid chiefly upon the desirability of an 
apprenticeship period to a senior surgeon. “The practice of attempting to 
qualify by performing a series of operations, unaided and unsupervised, was 
viewed with disapproval.” Examining Boards were set up, one in Australia 
and one in New Zealand, called Boards of Censors, each seven in number, 
over which a Censor in Chief was established. The members of the Board 
of Censors were the leading surgeons in Australia and in New Zealand. 
Permission to appear before a Board of Censors as a candidate had first 
to be obtained from the Censor in Chief, by submission in writing of the 
candidate’s qualifications. 

“Full information concerning the candidates granted permission to appear 
before a Board of Censors is circulated to all members of the appropriate 
Board. Reports are obtained from surgeons with whom the candidate has 
worked; his contributions to surgical literature, if any, are studied; and all 
details of his training are verified. In short, before his interview with the 
Board, an endeavour is made to determine what manner of man he is. Then 
follows his appearance before the Board, which, at present, consists of a talk 
with the candidate extending over a space of 20 minutes upon practical prob- 
lems in surgery. The expression ‘at present’ is used advisedly, because the 
Board has the power to vary the test in the light of its experience. It has 
found, however, that it is possible to conduct a very searching inquiry during 
the 20 minutes as to how far a candidate has profited by his training. The 
decision of the Board does not depend exclusively upon the answers given by 
the candidate in this space of time, for it also gives credit for the work 
he has done during the training period. Adequate time is allowed after each 
interview for a consultation among members of the Board upon the merits 
and demerits of each candidate, based partly upon their personal observation 
of him and partly upon the reports received concerning the work he has done. 
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“Candidates rejected by the Board must undergo a further period of train- 
ing before permission is granted to reappear before it.” 

One notes that the stiff Final Examination of the Royal College of Sur- 
geons of England is reduced to a short oral examination, and is, in fact, 
replaced by the long period of apprenticeship. 

I confess that I was most favorably impressed with the Australasian 
system. 

In Germany, so far as I know, there exists no particular examining body 
corresponding with the Royal College of Surgeons of England, or the Amer- 
ican College of Surgeons, through which a young surgeon may obtain a 
higher degree or diploma. Medical education, both undergraduate and 
graduate, is ultimately controlled by the State; that is, by a Federal ministry, 
although naturally the various universities, all State-founded and State-sup- 
ported, undertake the actual work of medical instruction, and act as exam- 
ining bodies. 

There are, however, two postgraduate university degrees open to the 
ambitious in many professions, including surgery — the habilitation and the 
Dozentur, or permission to teach. These, before last January, were essen- 
tially identical, and could be acquired in one and the same examination.’ 
Under the new law of this year these were separated, and habilitation be- 
came a title or degree standing on its own feet. The candidate who passed 
his habilitation examination might or might not proceed to the higher degree 
of Dozent, which was reserved to those who aimed at a teaching position in 
Universities and High Schools. Habilitation was a necessary stage towards 
the Dozentur. Habilitation, therefore, became a new academic degree, which 
was to be obtained only through independent scientific work, considerably 
in advance of the requirements for the ordinary graduation degree of Doctor, 
and the license to practice. To acquire the Dozentur, that is, to Ijecome a 
Privat Dozent, there was demanded in addition to the habilitation standards, 
definite proof of the candidate’s teaching ability, and above all, of his qualifi- 
cations in person and in character for the profession of teacher. 

The requirements for the degree of habilitation are now as follows: 

The candidate is not eligible for the examination before the third year after 
graduation. His title consists in the addition of the word “habilitiert” (abbre- 
viated to habil.) to his University degree, as, for instance, “Dr.Med.habil.” 
Application for the degree must be made to the appropriate Faculty. The 
details of his educational career and his publications are to be submitted. The 
actual habilitation examination consists in the presentation of a thesis, which 
must be published within the ensuing year. After acceptance of the thesis 
the Faculty summons the candidate to an open scientific discussion, in the 
presence of the University “Rektor,” or Principal. This discussion, or 
examination, may be upon any part of the candidate’s specialty. If accepted 
by the Faculty he is recommended to the State Ministry of Education, which, 
if it agrees, refers him back to the Faculty for the actual awarding of the 
degree. 
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It is,^ therefore, seen that, in Germany, there exists this higher degree of 
habihtation in surgery, which may guarantee to the public a certain amount 
of advanced knowledge. To me the requirements seem less exacting than 
those of either the English or the American Fellowship. They do not demand 
particular evidence of a knowledge either of the basic sciences or of practical 
surgical experience. But they do demand evidence of ability in research, 
clinical or experimental, and of an advanced clinical knowledge. 

As to the degree of Privat Dozent, only those are eligible who can be 
accepted as teachers. The Faculty invites the applicant to a public test of 
his teaching ability. On three different days within one week he is asked to 
give a public lecture of three hours’ total duration upon a subject or sub- 
jects in his specialty. The subject of his lecture is chosen by the Faculty out 
of three submitted by the applicant. The “Rektor” of the University, the 
teaching members, and also students are invited. After being accepted the 
candidate still has to go through a period of service in a Community Camp, 
and in a “Dozentenakademie.” 

In so far as university teaching, skilled hospital work, and the advance- 
ment of research are concerned, the needs of the higher surgery have always 
been well looked after by the class of Privat Dozenten, but these can fill as 
practising surgeons only a limited portion of the needs of the general popula- 
tion, outside the university clinics and the larger non-teaching municipal hos- 
pitals, for capable and advanced surgery. This second large field of neces- 
sary work, in towns and villages, which is so much in my mind, for which 
the Royal College of Surgeons of England, and the American College of Sur- 
geons does so much, is taken care of presumably by those who have gained 
the habihtation degree, and by men who have been Voluntaer-Assistenten in 
the larger clinics, but have failed to secure hospital appointments, still less 
teaching appointments, or the higher positions in non-teaching municipal 
hospitals. If a surgically ambitious man is thus forced to settle in a com- 
paratively small community, and is, nevertheless, well trained in practical 
surgery, he can point at best to such qualifications as those just mentioned. 
I doubt if in the eyes of the public the habihtation degree carries as much 
weight as the F.R.C.S., or the F.A.C.S. 

In France a somewhat similar condition of affairs obtains, but without, 
so far as I know, any degree corresponding to the German habihtation. Here 
the man, ambitious to become a surgeon, has open to him, first, the Internat, 
which means in brief that before graduation, during his clinical years as a 
student, through a stiff competitive examination, he may secure an appoint- 
ment as intern in any large hospital, in the service of a senior surgeon. In 
this position he undoubtedly acquires, during his term of five years of service, 
a large experience in general surgery, as well as in the French method of 
teaching. He often does not take the final examination for his degree in the 
university, and his license to practise, until the end of his interneship. After 
this, if he is lucky, he may be allowed to serve in some large teaching hospital, 
as a sort of voluntary assistant, meanwhile devoting himself to study and to 
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research in preparation for the higher degrees of Chirurgien des Hopitaux, 
and Agrege. These are both decidedly difficult competitions, there being 
many candidates for relatively few positions. The examination demands a 
thesis, and the delivery of one or more clinical lectures before a jury. The 
Agrege corresponds more or less with the Privat Dozent in Germany. From 
the class of the Agreges the higher positions of chief surgeon and professor 
are recruited, and in this way the upper levels of surgical achievement in 
France are adequately filled. As in Germany, also, the surgical work in the 
larger non-teaching municipal hospitals throughout the country is taken care 
of by well-trained men, who have not tried, or have failed to secure positions 
in the metropolitan clinics. But again, as in Germany, the needs of the 
country and the smaller towns for competent surgery have to be met by 
“interns” who may have failed in their Agrege examinations, and these 
cannot write after their names what might correspond to F.R.C.S., or 
F.A.C.S., as a legitimate indication to the public that they have had an ade- 
quate training in their specialty, for there exists no examining body to give 
them such special diplomas. They endeavor to secure the advantage of this 
legitimate form of advertising by putting in brackets after their names, say 
on their letter-heads, “Ancien interne” of such and such a hospital clinic. 
Yet, as a matter of fact, an “ancien interne” will often have acquired a 
clinical experience and an operative ability decidedly superior to that of our 
Fellows of the English or American Colleges. 

It is inevitable after such a review that one should go on to compare 
these various systems. France and Germany may as well be left out, as their 
point of view is so different. There remain the other three. What, in resume, 
are the chief differences between these three systems ? Let us set them forth 
briefly under headings. 

(1) Character. Moral and Ethical Fitness. 

In England, no particular attempt is made to ascertain this. Apparently 
one assumes it. And that assumption seems to be justified. In America and 
in Australasia, inquiries are addressed to the five gentlemen whose names 
have been given by the candidate as his “references,” and to the surgeons under 
whom he has served his apprenticeship. 

(2) Basic Sciences. Anatomy, Physiology, and Biochemistry. 

In England and Australasia, the candidate must pass a stiff examination 
in these subjects, an examination which is counted harder than the ordinary 
one for undergraduate students. Many fail. The candidate may go up for 
this examination during his undergraduate course, after passing the Primary 
of his medical school. In America, no such examination is required. It is 
apparently assumed that the knowledge of these subjects acquired during his 
undergraduate course, and his postgraduate clinical training, remains with 
him. (A dubious assumption ! ) . 

(3) Surgery and Surgical Pathology. 

In England there is a written examination, followed by an oral on clinical 
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cases, and on pathologic specimens ; also an examination in operative surgery 
on the dead body. Usually from 40 to 60 per cent are ploughed. 

In Australasia, the examination is only an oral one of 20 minutes before a 
Board of Censors, composed of seven of the leading surgeons. Chief reliance 
is placed on the evidence of a long apprenticeship in a hospital under a recog- 
nized senior surgeon. 

In America, the candidate is not seen by the examiners. His examination 
consists of his 100 case reports, which are assumed to show forth sufficiently 
his knowledge of surgery. Knowledge of surgical pathology remains 
unexplored. 

(4) Post grad liafe Period of AppreiiticesJiip Necessary for Eligibility. 

In England, six years, but no period of surgical apprenticeship is specifi- 
cally demanded. In practise, the examination is of such a nature that very 
few men who lack a thorough hospital training in surgical wards can hope 
to get through. 

In America, “five to eight years after graduation in Medicine, devoted to 
special training and to practise, is normally the time requirement for eligibility 
to Fellowship.” As to “special training,” “at least one year must be spent 
as interne in a creditable hospital, and two years as surgical assistant, or 
evidence must be given of apprenticeship of equal value.” The balance of 
two to five years may apparently be spent in “i^ractise.” 

In Australasia, “a minimum of five years’ postgraduate training in sur- 
gery under an approved senior surgeon.” 

(5) Evidence of Operative Ability. 

In England none is specifically demanded, although the majority of candi- 
dates have in their hospital training acquired a certain competency in operating. 

In Australasia the same is true but the evidence of the senior surgeon or 
surgeons under whom the apprenticeship has been served is relied on for in- 
formation in this respect. 

In America the submission of 50 case records of patients upon whom 
the candidate has himself operated, and of 50 abstracts of case records of 
patients at whose operations he has acted as assistant. 

Such a comparison must lead, in all of us, to some opinion concerning 
relative merits. For my own part, I feel that it is legitimate to express a 
personal opinion quite frankly. And that opinion is in favor of the Austral- 
asian system, because it alone satisfies my, possibly old-fashioned, ideals. A 
good practical knowledge of the basic sciences, including surgical pathology, 
and a relatively long apprenticeship under the direct supervision of a surgeon 
of unquestioned authority, ought to constitute the essentials in the training of a 
real surgeon. The other S3'’stems lack one or both of these requirements. 

At the beginning of these remarks, I made a plea for the establishment 
of a higher degree in surgei-y in this country. That obviously implied a 
dissatisfaction with the only degree Ave now have, that of the F.A.C.S. The 
chief ideas in my mind were, first, that that part of the general public not 
served by high-class hospitals had still an equal need of well trained surgeons ; 
and, second, that the American College of Surgeons was not properly supply- 
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ing that need in respect of- the qualifications of its Fellows as surgical spe- 
cialists. This amounts to saying that the requirements of admission demanded 
too little of the candidates. The Regents in 1914, to meet an emergency, made 
the standards of admission relatively low (as compared with England), as 
a matter of material policy. That policy was, however, also idealistic in its 
program of education. To you here present, most of whom are Fellows of 
the College, it is unnecessary to emphasize the real achievement which this 
policy of education has accomplished in elevating surgical standards through- 
out the country, or to point out the large amount of progressive work along 
selected lines which has been carried out by the College in its inspection of 
hospitals, its committees on hone sarcoma, fractures, cancer clinics, surgical 
education, and the rest. But we have to remember that this educational 
part of the College work is done by the leaders, by the highest type of 
surgeon that America produces. It is finer, more extensive, more effective 
than that carried on by any other surgical society of which I know. 

But what about that other and greater side of its work, the Fellowship? 
What about the Requirements for Admission? In principle, if the rank 
and file of the candidates are admitted too easily, by tests which are too 
easy, it can do nothing hut lower the general name and reputation of the 
College. It is not enough to say that men may justifiably be admitted easily 
in order to educate them to higher standards. A certain reasonably high 
level of attainment on the part of its new Fellows ought to be exacted by 
the College, because the good name of the College will chiefly stand or fall 
upon the reputation of its individual Fellows practising in- their individual 
communities. Therefore, that part of the College’s original policy definitely 
announced by the Director General in 1914 which aimed at numbers, at 
having “every surgeon on the Continent who can fulfil the membership 
requirements become a Fellow of the organization,” which consisted of 
gathering in as many applicants as possible for Fellowship, in urging Creden- 
tials Committees in all states and provinces to bring in by suggestion and 
encouragement all possible candidates (the “highways and hedges” policy, as 
it has been called), has naturally given some justification for the criticism of 
those who thought that the standard of ' requirements for admission to Fel- 
lowship was being sacrificed in favor of the ideal of numbers as opposed 
to the ideal of unimpeachable qualifications. 

It has always seemed to me in reading the yearbook of the College, and 
the addresses pronounced at Congresses by the Founders and leaders, that 
there was a curious contradiction between these two policies. The require- 
ments for admission to Fellowship, in regard to knowledge, seemed, at any 
rate to many of us, much too lax in respect of surgical knowledge, yet the 
aspirations of the leaders were always high. Let me quote a few paragraphs 
from various addresses : ■ 

In 1913, at the Third Convocation, Doctor Bradford said : “It has been said by those 
who undertake to study the American people that the typical American, although ener- 
getic, resourceful, and venturesome, lacks a knowledge of fundamentals. He has the 
defects as well as the virtues of the pioneer. Are these traits characteristic of the Amer- 
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ican surgeon? If they are, the facts should be reckoned with in our plans for the training 
and education of our surgeons. We should foster the energy of the pioneer and give to 
him the fundamental knowledge needed by a master." 

In 1929, Dr. W. J. Mayo, in the Fellowship Address, said: “I hope that the time will 
come when every young surgeon, after special training of at least three years, will take 
a masters degree in surgery, and will train himself with a view of gaining surgical 
recognition that will entitle him to join the College: You may become a good operator 
by staying at home and sticking strictly to business, but not a good surgeon. It is the 
mental outlook of the surgeon and not the hands that is most important.”* 

These should be our ideals. But can we claim that the requirements 
for admission as formulated by the Founders of the College satisfied those 
ideals? I should answer “yes,” as regards the character of candidates, but 
“no” as regards the evidence of their surgical knowledge and skill. 

It inay be urged that standards and ideals differ greatly, and that the 
standard of the Fellowship does fulfil a reasonable ideal. Any argument 
presupposes an agreement upon definitions. What is the definition, at the 
present day, of the term surgeon? I conceive of it thus: In ancient Greece, 
the surgeon was, as the etymology of the word shows, “one who worked 
with his hands.” There are some, even in these times, whose conception of 
the surgeon rises no higher. But we may accept skill in handicraft as an 
integral part of the definition. The surgeon should know how to do the 
mechanical side of his job. That is called the Art of Surgery, What 
must he know of the Science of Surgery? As the abnormal is derived from 
the normal, the surgeon must be familiar with both. He must know his 
surgical applied anatomy, both normal and pathologic, and his surgical 
applied physiology, and his surgical applied biochemistry, and his surgical 
pathology, for all of them are necessary to the understanding and to the 
intelligent treatment of surgical diseases and injuries. I say “applied” to 
indicate that an extensive knowledge of “pure” anatomy, physiology, and 
so on, is not to be demanded, but only a knowledge of fundamentals and their 
application to the science and art of surgery. Yet, these are the basic sciences; 
and lacking a reasonable knowledge of them, the surgeon is no true surgeon 
but an empiricist, a rule-of-thumb man. Rerum cognoscere causas! The 
empiric and the charlatan know nothing of causes ; the surgeon must. It is the 
basic sciences which enable him to trace causes, and so to understand disease. 

The third requisite is clinical experience, that is, at the bedside, and 
necessarily in a large hospital. This gives the young surgeon knowledge 
through repetition and variety. But in order that he should not gain ex- 
perience at the expense of the patient, he must be taught by one of the elders, 
and guided. He must, therefore, be apprenticed to a Master Surgeon, and 
for a reasonably long period. 

From this argument I deduce that a sound knowledge of the basic 
sciences and a long apprenticeship under a Master in the Guild are the chief 
requisites in the development of the surgeon. And they are requisites alike 
for the small-town surgeon and for him of the metropolis. 


* (Italics the writer’s.) 
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How, then, is the apprentice to gain the coveted title of surgeon? How 
but by examination ? How save through the imprimatur of the Masters ? 

Who should set the standards of such examinations? Surely the Guild 
Masters. Who should award the title? Again the Masters of the Guild 
of Surgeons, And if the standards set by the Guild Masters are low, if 
the examination is made easy, if basic sciences are counted unnecessary, if 
the apprenticeship term is short, if the handicraft is exalted and science is 
made little of, then will the value of the Guild’s title of surgeon be 
counted low. 

If these principles are accepted, if we hold to these ideals, then the 
questions at issue are : 

First, by what means can we best provide the country with a sufficient 
number of surgeons who fulfil these ideals? 

Second, assuming that the Fellowship of the American College of Sur- 
geons is at present the only degree or diploma which certifies to the public 
that the holder is a “surgeon,” or specialist in surgery, are the tests leading 
to the acquirement of such Fellowship sufficiently stringent to assure these 
ideals? 

Third, if we conclude that they are not, then what measures should be 
taken to remedy this state of affairs? Should the College’s system of 
examinations be altered or added to in order to make admission more diffi- 
cult, to demand a deeper and wider knowledge of surgery? Or should we 
establish an independent Board of Examiners with power to grant a higher 
degree to successful candidates, say Master in Surgery? (This last is no 
new idea. Doctor Bevan suggested, though in another connection, in his 
Presidential Address two years ago, the creation of a new degree, that of 
Master of Surgery.) 

For my own part, I can only record personal opinions. In doing so, I 
desire most sincerely to avoid being dogmatic or hypercritical. I know from 
correspondence and discussion that some, probably many, of the leaders of 
the College are genuinely convinced of the soundness of the system, and that, 
certain defects admitted, they are steadily endeavoring to improve it. Our 
difference is one of principle ; and that concerns chiefly the character of the 
examination (one hundred case reports) and the kind and duration of the 
apprenticeship period. Answering, then, the questions at issue just posed, I 
venture to make a few observations and suggestions. 

The means of providing the country with surgeons of the ideal stamp 
are to be found in the establishment of a Board of Examiners who hold 
these ideals ; and also by a wider and better organized system of utilizing our 
outstanding hospital services throughout the country for the training of such 
prospective surgeons. 

I cannot but feel that the Admission requirements of the American College 
of Surgeons are not stringent enough to assure such ideals. In what ways, 
then, are they lacking? The number of State and Provincial Credentials 
Committees must amount to close upon 6o. Their judgment upon the moral 
and ethical fitness of candidates may well be accepted, but their standards 
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as regards training, scientific knowledge and operative ability must vary con- 
siderably from State to State, and may easily be set too low. 

The system of lOO case records as representing a final examination allows 
too easily “leaks” of various sorts, and gives too little information concern- 
ing the candidate’s surgical capacity, either in judgment or in handicraft. 
There is lacking the intimate knowledge of the candidate's ability which is 
provided in the Australasian system by the supervision of a senior surgeon. 
The record of 50 major operations “unaided and unsupervised,” may mean 
much, it is true, but may mean veiy little. 

The candidate is rarely, if ever, seen by the Board of Examiners who 
pass him. A veiy small percentage are ultimately rejected. The system 
tends to emphasize ability to perform routine operations, without taking much 
account of the candidate’s knowledge of the science of surgery. Can such 
case records make clear his knowledge of anatomy, physiology, pathology, 
or even operative technic? Do they include any reasonably wide variety of 
surgical diseases and operations? In short, is the system of case reports 
sound? For my own part, I think it is not. It was designed to give the 
public a guarantee that the holder of the diploma was a better surgeon than 
the type which previously flourished ; and to provide quickly a large number 
of practical surgeons to displace these. As a result the College has given its 
Fellowship in the 21 years since its founding in 1913, and including the 
original 450 Founders, to a total of 13,895 surgeons. That makes on my 
computation (very roughly) about one surgeon to every seven or eight medical 
graduates in general practise, excluding those who take uj) specialties or go 
into State or institutional service. And with that we have not counted the 
large number of surgeons who do not belong to the American College of 
Surgeons. The ver}'- number indicates that the standard of admission is, to 
say the least, not exacting. Is it not time to take a step higher? (The Royal 
College of Surgeons of England has admitted in the last sixty years less than 
2,000 Fellows !) 

In saying all this, I do not wish to indicate that the rank and file of the 
Fellows are on the average unworthy members of the surgical profession 
(though some are!) They have had a surgical training of sorts, often of a 
very good sort; and they undoubtedly do a vast amount of creditable surgery. 
But I do feel that the title of F.A.C.S. is too high, too fine a one for many 
of those who are accepted. The dignity of the title has been lowered by 
too easy admission. The weight and significance it carries with the public 
is also undeserved by the surgical knowledge of not a few of those to whom 
it is granted. 

Aly plea, therefore, is that some new departure be now made, some new 
step taken, with the object of making better provision for the country’s need 
of thoroughly trained surgeons, and of augmenting the dignity of the surgical 
profession on this continent. My belief is that we can only do this by 
creating an independent higher-degree demanding a stricter examination, both 
in fundamental principles and in practice. Whether that degree should be 
created inside the American College of Surgeons, or outside it, or perhaps 
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preferably, by a collaboration of all representative surgical associations, I 
leave undecided. A general board, consisting of representatives from this 
Association, the American College of Surgeons, the Surgical Section of the 
American Medical Association, the Federal Examining Board, the Uni- 
versities, and possibly others, is what naturally suggests itself. Such a 
Board, demanding a reasonably high level of surgical knowledge and skill, 
and awarding by examination a new and higher degree, would safeguard 
the public, satisfy our own sense of rightness, and do much to raise, in the 
average, the reputation of American Surgery. 

The modus operandi of establishing such a higher degree, or certificate, 
presents undoubted difficulties of detail. But the work already done in 
various countries, and especially by the Council on Medical Education of 
the American Medical Association, on qualifications of specialists, should 
form a good lead. Time is lacking to review this aspect of the subject, and 
I fear that I have far overstepped my time. Perhaps a President’s privilege 
may excuse that ! 

Gentlemen, our profession is sometimes, by the more emotional of our 
patients called “noble.” Let us neglect the somewhat hackneyed implication 
of the word and realize that the phrase is, or should be, essentially true. 
From Hippocrates to our day those who have practised the healing art have 
had the blessed heritage of the Hippocratic Oath, — that pledge which lends 
to a profession already made fine by service a peculiar worthiness and dignity. 
And Old Burton said somewhere in his Anatomy of Melancholy: “One thing 
I would require of every physician — honesty!” To that we may well add, 
in these wonderful times of increased and rapidly increasing knowledge, judg- 
ment and skill. These we owe as professional oldigations to our patients. 
But this is not all. One more duty is incumbent upon us ; that of providing 
or helping to provide workers of undoubted capacity as our successors. 

In our hands as surgeons are the graver issues, not seldom of life — or 
of death I And that more immediately than in any other branch of medicine, 
because we oppose disease by an act which of itself may bring danger. Dame 
Nature often presents prematurely her account for the debt which ultimately 
is due her from all of us. Ours is the task and privilege of interfering to 
prevent payment before the proper date of maturity. That can best be done 
if we, and those we teach, acquire the judgment and skill necessary to 
defeat the Old Dame! Those we teach! Yes, but also examine. For our 
successors should be better surgeons than we are. Our Guild has its Masters ; 
and we must see to it that our apprentices, by instruction and through 
examination, become Masters. This, in brief, is the thought that underlies 
all that I have said this morning. We must continually strive, for our 
posterity as well as for ourselves, towards higher standards in that profession 
which is at once our anxiety, our pride, and, I trust, sometimes our glory. 

REFERENCE 

^]Mr. Alan Newton, Censor in Chief. Handbook of the Royal Australasian College of 
Surgeons, p. 35. Melbourne, Februar}", 1935. 
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UNDERGRADUATE TEACHING OF SURGERY 

Elliott C. Cutler, M.D. 

Boston, Mass. 

Most of those assembled here are teachers by profession and all are 
teachers in fact, for all successful doctors are thoroughly imbued with these 
lines of the Hippocratic oath, “To teach them this art if they shall wish to 
learn it.” Thus the exercises of today are a part of our faith and are to be 
treated as an expression of our most sincere thought. Medical education in 
the last 30 years has undergone an enormous change, a change of tremendous 
benefit to the public welfare. The American Medical Association began in 
1907 classifying medical schools on the basis of their buildings, equipment, 
personnel, administration, and the results of the examination of the graduates 
of each school for the license to practice medicine. In 1910 appeared the 
Flexner report to the Carnegie Foundation for the Advancement of Teaching 
on “Medical Education in the United States and Canada.” In 1925 the Com- 
mission on Medical Education was organized by the Association of American 
Medical Colleges and has issued both in pamphlet and book form careful 
studies of the whole subject of medical education. During this period of 30 
years, under the pressure of criticism and suggestions from commissions and 
individuals, our medical schools have been practically rebuilt and entirely reor- 
ganized. Vast sums have been given not only for the practical construction 
of satisfactory teaching units, but for the endowment of the teaching force 
itself. The struggle for efficiency has resulted in a very satisfactory competi- 
tion, a competition ultimately giving to us the survival of the fit and the loss 
of schools which could not or did not find the funds to improve their material, 
equipment, and their teaching force. As a result, in 1934 there were 77 
Class A or approved medical schools with 22,799 students, as against 160 
schools of this type in 1905 with an enrollment of 26,147 recorded in the 
first report of the Council on Medical Education and Hospitals of the Ameri- 
can Medical Association in 1907. 

Unfortunately, the impetus toward improvement has been entirely upon 
undergraduate education and we have now reached the peculiar position in our 
country where we turn out a great number of well trained young men from 
our medical schools, but have a totally inadequate mechanism for giving them 
the necessary practical and special training and experience during the first few 
years after graduation, so that they may practice the dangerous specialties of 
their profession with safety. This lack is perhaps more glaring in relation to 
surgery and its specialties because of the actual danger inherent in surgical 
practice, but roentgenology, also a dangerous technic, is in a similar situation, 
and the medical specialties, though not so apt to result in serious mistakes of 
commission, are from the point of view of the public health in a similar posi- 
tion. Legally there are no restrictions once a graduate has passed his state 
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licensing board examinations and this is a matter generally undertaken and 
completed immediately upon graduation from the medical school. Thus the 
American public may legally be cared for, indeed, subjected to a dangerous 
surgical procedure, by a student who has just been graduated from medical 
school. 

This creates an entirely anomalous situation, for, as we shall see later, every 
teacher of repute in the realm of surgery agrees that it is not his duty to 
teach the undergraduate medical student practical surgery. He feels it his 
task to train the young student in the principles of surgery, the basis of asepsis, 
gentleness, support, the principles of anesthesia and how to care for trauma 
and minor sepsis, matters which constitute such a large share of the general 
practice of medicine. And our good teachers are almost unanimous in their 
opinion that the teaching of the technical steps of major surgery is a post- 
graduate problem. This means that we teach less technical surgery than 20 
years ago, but that we permit (legally) this untrained individual to practice 
his art upon, let us be frank, the unsuspecting public. W e cannot allow this 
situation to persist and it is clear that the problem which is to be confronted 
will largely be concerned with this graduate education which we have so sorely 
neglected. It is our responsibility and our duty to see that steps are now taken 
to remedy this matter. 

As an introduction to the phase of graduate and postgraduate training of 
the surgeon, there must be some statement of what his equipment is or should 
be by the time he graduates from medical school. Surgery is definitely a post- 
graduate problem. At the same time, since a large proportion of the general 
practitioner’s patients suffer from disorders for which minor surgery is the 
chief therapeutic agent, every medical school must provide its students with 
teaching and experience in the elements and principles of surgery and particu- 
larly in the care of individuals suffering from injury and infection. This 
necessitates grounding in the matter of asepsis, sterilization and the whole 
relation of bacteriolog}^ to clinical surgery. It necessitates a satisfactory 
knowledge of the ability of the body to repair damage and thus courses in 
surgical pathology — the healing of the wound and the reaction to foreign 
bodies — are necessary parts of the early training of our young undergraduate 
medical student. This matter also necessitates competent knowledge and train- 
ing in the use of the simpler anesthetics. I have long looked upon the princi- 
ples of sui-gery as the methods by which we obviate pain, hemorrhage, and 
sepsis, and I feel that if a student is well grounded in the meaning of these 
simple conditions and has some practical clinical experience in the realm of 
trauma and sepsis, he is competent to care for the simpler injuries and infec- 
tions which come to the office of a general practitioner. 

In addition to such training, the undergraduate student must be shown by 
members of the department of surgery those forms of disease for which 
surgery is the chief therapeutic agent. It is only proper that the surgeon 
should teach concerning the disorders which he cares for, demonstrating these 
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to the students not from the point of view of the therapy but so that the 
students may know which disorders should be treated by surgery and also 
know something of the dangers and complications of the surgical undertaking. 
This necessity of discussing disorders for which surgery is the chief thera- 
peutic agent also clearly points out that the surgeon must share in the original 
instruction given to medical students in history taking and physical diagnosis, 
which are our fundamental methods in reaching a diagnosis. For example, 
the surgeon is' the one to teach the medical student proper abdominal examina- 
tion. He is the one with the greater experience concerning the art of dis- 
tinguishing between voluntary and involuntary spasm, having learned this by 
proving his diagnosis daily in the operating room. He also is the one who 
must teach many of the special examinations, the gynecologic examination, 
digital examination of the rectum; and his specialist colleagues must add to 
this the methods of examining the ears, the nasal passages, and the mouth. 

Even this short list of topics is enough to consume, if these matters he 
properly taught, all the time a department of surgery will ever be given by 
a curriculum committee and should any of the time which a department of 
surgery is given be utilized by the students in watching operations or trying 
to understand the technical details of procedures, just so much less will the 
student know of the fundamentals upon which he is to build his education. 
Just how the time and the curriculum are to be divided is a matter of practical 
concern to the teachers, though the principles enunciated above are of far 
greater importance than any details of the curriculum. 

The curriculum in practically all American medical schools follows the 
block system. The basic sciences occupy the greater part of the first two years 
and the last two years are given over to clinical study. Thus a study of the 
normal logically precedes the study of the abnormal (disease). In some 
centers the separation of these two considerations of medical education has 
been emphasized by the setting up of the basic medical sciences and the clinical 
work into almost separate schools. Such a tendency seems to some unwise 
since it accentuates the natural thought of the student that the sciences are 
something to get through with in order to study medicine. But in all schools 
there are given at some time between the training in the medical sciences and 
the clinical years general introductory courses in medicine and surgery. The 
chief aim of such propaedeutical instruction is to equip the students with 
methods and tests for determining the normal and its variations. Thus his- 
tory taking and physical diagnosis which constitute our chief clinical methods 
occupy this 'first time in clinical teaching. It is true that the department of 
surgery in some schools assists in the teaching of anatomy but beginning at 
this time it must assume a major reponsibility. Here arises the question as 
to how much instruction in history taking and physical diagnosis' the surgeon 
is to give. Shall he, independent of what his sister department of medicine 
is teaching, cover the whole field ? In some schools this seems to be the case, 
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though in the majority of schools the chief instruction in this important matter 
is given entirely to the department of medicine. In a few schools excellent 
cooperation obtains between the departments and in such schools the responsi- 
bility for special examinations only is left to the surgeon. Thus the abdominal 
examination, the rectal examination, and the vaginal examination belong to 
the general surgeon, the neurologic examination to the neurologist, and the 
examination of the eye, ear, nose and throat to the appropriate specialist. 
It is fair to point out that the correct handling of this introductory course is 
less well standardized than the remainder of the teaching. In some schools 
only history taking and physical diagnosis occur at this time ; in others, courses 
in surgical technic, the methods of sterilization, enough surgical pathology at 
least to cover the healing of the wound, the principles of anesthesia and the 
beginnings of a study of trauma and sepsis, though both laboratory and 
clinical experience, precede the actual contact with patients. 

The curriculum for the last two years is well standardized. Didactic lec- 
tures and clinics give to the student a skeleton of regional surgery on which 
to hang his varied ward and out-patient experiences. The exact order of 
these last two years is somewhat divided. In about one quarter of the schools 
the third year men are clinical clerks on the wards, and in the quiet of such 
surroundings, with plenty of time, begin to practice history taking and physi- 
cal diagnosis. In such schools the student spends his last year in the dis- 
pensary or out-patient department. But in the majority of schools this order 
is still reversed and the third year students in small groups with an instructor 
are acquainted with disease in the out-patient departments, spending their 
fourth year on the hospital wards as clinical clerks. It seems to me that 
there is little to choose between in the methods if both are well done, for 
the objection that the rush and bustle of an out-patient department is no place 
for a beginner may not be true if special rooms and a competent instructor 
are available, and the very variety of material, and especially the emphasis on 
trauma and infection, may be of great value at this time. 

Some years ago the American College of Surgeons made a start in study- 
ing the education of the surgeon, but the College found greater interest in 
other matters and even reports of the studies made at that time were not 
published. Now, some years later, the original studies started at that time 
have been amplified and we can today present to you the opinions of the 
heads of teaching departments in 51 of the 77 Class A or approved medical 
schools in this country. The unanimity of opinion concerning undergraduate 
education is so striking that there can be little doubt but that this phase of 
surgical education is now well understood, well standardized, and fairly well 
taught in practically all of our Grade A schools. Moreover, I have had the 
opportunity in the last five years to visit at least 20 of our leading schools 
and in addition to what the professors in charge have said have had ample 
opportunity to get the student’s reaction, both during his undergraduate days 
and immediately upon graduation. The standardization of undergraduate 
education is almost startling. It is true that the teaching of fractures, anes- 
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Ihesia and the amount of time given to the surgical specialties all vary widely, 
but that is largely because of the type and supply of material, not because the 
teachers themselves have a divergent opinion of what it is wisest to teacli. 

The original questionnaire sent out to the Class A medical schools con- 
tained the following general and specific questions : 

Table I 

(A) What are the important matters to teach the undergraduate medical student? 
(Comments here on over- or under-emphasis of specialties would strongly apply.) 

(B) What is the order of teaching (by topics in years)? 

(C) How much time in general is required in the curriculum? 

(D) We would in particular like specific answers to the following questions: 

(1) What do you consider the most important matters for a department of surgery 
to give to undergraduate medical students? 

(2) Do you consider it your duty to teach practical operative surgery? 

(3) Do you teach sufficiently well and do you have time and materials enough in 
your curriculum to satisfy yourself that you are covering carefully the following: 

(a) the care of trauma, including fractures; 

(d) the care of ordinary sepsis; 

(c) anesthesia? 

The answers to these questions are summarized in Tables II, III, IV, 
and V. 


Table II 

W/ial Are the Important Matters to Teach the 
Undergraduate Medical Student? 


Surgical diagnosis 32 

The principles of surgery 30 

Keep specialties in the background 28 

The basic courses 16 

Trauma and sepsis 13 

Clinical surgery 8 

The indications for surgery 5 

Ambulatory surgery (minor surgery) 5 

Preoperative and postoperative care 4 


The answers to Question A, given above in Table II, are almost a sum- 
mary of the other expressions which are to follow and make it very clear that 
the teachers of surgery consider surgical diagnosis, the principles of surgery, 
and the care of trauma and sepsis their first obligations. It is of interest that 
a majority of the teachers must see some danger in overspecialization early 
in the student’s career, in that they have definitely stated that the specialties 
should not be greatly emphasized. 

A study of Table III, which gives the answers to Question B, shows some 
A^ariability in the exact sequence of teaching topics, but on the whole there is 
not so much divergence as the number of specific courses would seem to indi- 
cate. In the first year, two schools do teach surgical anatomy, one minor sur- 
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geiy and one gives amphitheater clinics. As a matter of fact, in a good 
many schools the teachers in the department of surgeiy do assist in the ana- 
tomic instruction, and quite properl)' so, but their responsibility is, in these 
schools, in the department of anatomy and not in the department of surgery. 

For practical considerations, we may say the first year is devoted entirely to 
the basic medical sciences. 


lABLE III 

What Is the Order of Teaching (by Topics in Years)? 
First Year Orthopedics 


Surgical anatomy 2 

Physiology i 

Biologic chemistry i 

Neuro-anatomy i 

Histology I 

Dissection i 

Minor surgery i 

Surgical amphitheater clinics i 

Second Year 

Principles of surgery 17 

Minor surgery 9 

Basic sciences 8 

Physical diagnosis 7 

Surgical anatomy 6 

Surgical lectures 5 

Clinical teaching 3 

Dry clinics 3 

History of surgery 2 

Surgical technic i 

Medicine i 

Fractures I i 

Third Year 

Didactic course in surgery 17 

Dispensary teaching 15 

Principles of surgery 13 

Surgical pathology 13 

Fractures 12 

General surgical clinic 12 

Surgical diagnosis 9 

Clinical clerkship 8 

Operative technic 7 

Examinations and case taking 6 

Ward rounds 5 


Animal surgery 5 

Urology 4 

Anesthesia 4 

Regional surgery 3 

Specialties 3 

Anatomy 2 

Abdominal surgery 1 

Tumors i 

Diseases of rectum i 

Externship I 

Surg. body, surface and extrem i 

Medicine I 

Public health i 

Fourth Year 

Clinical clerkship 30 

General surg. clinic 16 

Out-pt. case taking and dispensary 14 

Surgical pathology 9 

Ward rounds 8 

Gen. surg. lectures 6 

Anesthesia 6 

Surgical diagnosis 6 

Regional surgery 5 

Operating room work 5 

Special clinics 4 

G-U lectures 4 

Specialties 3 


Surg. head, thorax, abdomen 

Roentgenology 

Neurologic surgery 

Surgical anatomy 

Industrial surgery 

Orthopedics 

Animal surgery 


In the second year occurs the introductory course in surgery, given dif- 
ferent names, apparently, in different schools. Thus, though the title princi- 
ples of surgery” receives the greatest number of votes, minor surgery, physical 
diagnosis, surgical lectures, clinical teaching, surgical diagnosis, etc., might 
well all be classified under the same heading. 
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In the third year there is a great array of topics under which the depart- 
ment of surgery teaches. Apparently, in some schools the principles of surgery 
do not begin until the third year, and in these schools, indeed, there is no 
surgical teaching in the second year. On the whole, dispensary teaching and 
a didactic course, as a skeleton on which the students are to hang their gen- 
eral experience, constitute the major items in that year. The course in surgical 
pathology appears as a part of the surgical curriculum in some schools, hut 
in others this topic through cooperation is taught by the department of path- 
ology, so that the figures here do not necessarily mean that surgical pathology 
is taught in only 13 schools. The eight schools which give a clinical clerkship 
in the third year instead of the fourth year are, as a rule, greatly pleased with 
this shift of the curriculum and feel that the student should practice early in 
his career his methods of history taking and physical diagnosis and can prac- 
tice them, indeed, to better efifect in the quiet of the ward than in the busy 
dispensary. This is the only really important consideration in these last two 
years, for the remainder of the topics taught and listed here are fitted into 
most schools in one way or another even if they do not appear as separate 
courses. 

In the fourth year the general clinical clerkship, supported by a surgical 
clinic once a week, is the usual method of teaching. In some schools, as already 
noted, the fourth year men work in the dispensary and out-patient department 
and, indeed, in some of the schools, where the clinical clerkship occurs in the 
fourth year, these men are in addition sent out for a more varied experience, 
for a part of this period of training, to the out-patient department. The 
general list of other topics shows again some separate courses in surgical 
pathology and in some schools ward rounds are listed as a separate course, 
and operating room work and some specialties creep in as special courses. 
The large number of topics, however, does not at all express the unanimity 
of the form of teaching but merely means that different teachers give differ- 
ent names to their courses. For example, one school lists only a clinical clerk- 
ship, whereas during this clinical clerkship there is teaching in surgical path- 
ology, ward rounds, operating room work, instruction in the specialties — 
matters which in another school are all listed separately. 

The answers to Question C, “Flow much time in general is required in the 
curriculum?”, were so involved with peculiarities of the curricula in many 
schools that only a few seemed of value in this summary. I found difficulty 
in counting hours since in some schools laboratory and clinical hours are 
graded as only half the value of lecture hours. In the 13 schools where a 
reasonably accurate comparison could be made, second year teaching averaged 
49 hours, third year teaching, 257 hours, and fourth year teaching, 329 hours, 
giving an average total surgical hours in the curricula of 637 hours. Unfor- 
tunately, I have not the total curriculum hours for these 13 schools, so that the 
relation of this 637 to the total is not available. The total is probably in the 
neighborhood of 3,500 hours. 
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Table IV 

What Do You Consider the Most Important Matters jor 
a Department of Surgery to Give to Undergraduate 


Medical Students? 

Surgical diagnosis and clinical surgery 38 

Principles of surgery 30 

Surgical pathology i g 

Indications for surgery 13 

Trauma and sepsis ii 

Basic sciences g 

Physical examination of patients 8 

Minor surgery 5 

Urgent surgery 3 

History of surgery 2 

Knowledge of literature i 

Preoperative and postoperative care i 

Laboratory i 

Roentgenology i 

Urology I 


Table IV, the answer to Question D-i, was specifically asked as a check 
on Question A and merely reemphasizes that the great weight of opinion is 
in favor of teaching the principles of surgery and surgical diagnosis. Again 
also we see emphasized the teaching of trauma and sepsis which constitutes 
such a large share of the general practitioner’s work. 

Table V 

Do You Consider It Your Duty to Teach Practical 


Operative Surgery? 

No 40 

Yes, as far as surgical technic is concerned 12 

Yes 6 

Yes, as far as animal surgery is concerned 5 

No, but assist at a certain number of operations . . i 
Doubtful I 


Table V was worded so as to make the teachers take a definite stand on the 
teaching of operative surgery. Note that only a negligible percentage of 
teachers feel that they should teach practical operative surgery. 

The final question, D-3, “Do you teach sufficiently well and do you have 
time and materials enough in your curriculum to satisfy yourself that you 
are covering carefully the following: (a) The care of trauma, including frac- 
tures; (b) the care of ordinary sepsis, and anesthesia”, was asked to deter- 
mine specifically the teaching of matters that are essential to the education of 
the general practitioner of medicine. The 51 answers were practically unani- 
mous that they had both time and materials to cover thoroughly the teaching 
of trauma, including fractures, and sepsis. But there were many who agreed 
that anesthesia was poorly taught. Thirty professors felt that they had time 
and material to teach anesthesia, but 19 were definite in their opinion that they 
had neither time nor material, and three were doubtful whether with their set 
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up this was possible. This problem of anesthesia is, indeed, perhaps the most 
flagrant gap in the student’s education, and it is a sad commentary that in 
America where such a great impetus was given to the art of anesthesia we 
should now neglect it. It also must have an unfortunate reflection on public 
opinion, for almost every doctor must from time to time, by the very fact of 
his degree and supposed learning, give an anesthetic, and if only to save our 
graduates embarrassment we should remedy this part of our teaching. 

There are many forces, of course, which are acting to cut down instruction 
in anesthesia, largely its standardization 20 years ago to a few inhalation 
anesthetics and local infiltration anesthesia, which resulted in the advent of the 
nurse anesthetist. It was found that nurses could be easily taught the safe 
and proper use of the various inhalation anesthetics then in use and, as this 
cut down the cost of surgery both for hospitals and the public, this form of 
practice was popularized. Now, however, things are different. A great array 
of very valuable drugs, dealing with the art of anesthesia, have recently been 
introduced into the profession and the nurse anesthetist is now no longer com- 
petent to assay the value of or even practice the use of the many diverse drugs 
which have been proposed. It is quite proper, therefore, that at this time we 
take a step forward and try to fill this gap in the student’s education by provid- 
ing more efficient instruction in the art of anesthesia. We shall find ourselves 
hard pressed to do this, for only a few doctors go into this branch of medical 
practice and of those only a few are qualified to teach others. 

SUMMARY 

In a review of the present status of the undergraduate education of the 
surgeon in the United States, it is clear that all of our approved or Class A 
medical schools are well standardized in the general methods of teaching sur- 
gery. It is obvious that the chief stress is laid upon teaching the principles of 
surgery, surgical diagnosis, and giving to the students an opportunity to study, 
in the dispensary and at the bedside, a sufficient number of cases to acquaint 
them at first hand with the extent, the benefits, and the dangers of surgical 
therapy. It is obvious that there is great unanimity in keeping the education 
general, avoiding emphasis on the specialties, and that the curriculum as a 
whole is set up to ground the students in the essentials and to acquaint them 
specifically with methods of caring for trauma and sepsis. It is clear that the 
teaching of anesthesia is inadequate and should be remedied. It is particu- 
larly clear that the teachers of surgery do not think it is their duty, and indeed 
do not attempt to teach practical surgery to undergraduate medical students. 
The corollary to this is that the real education of the surgeon is a postgraduate 
affair. 
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Graduate teaching of surgery which has for its purpose the development 
of men qualified to assume the leadership in the practice of surgery in the 
various communities of the country and to continue the teaching of surgery 
in our medical schools is, in my opinion, the most important educational prob- 
lem confronting the surgical profession. No matter which of the many im- 
portant questions now perplexing us we subject to analysis, we come back 
eventually to graduate teaching of surgery as one important means of solving 
our surgical difficulties. It is a matter, then, which deserves our earnest con- 
sideration, especially at this time when dissatisfaction with medical practice 
seems widespread and profound changes in it appear possible. 

Graduate teaching of surgery, in a real sense, may be said to have been 
inaugurated in this country by W. S. Halsted about 1900 at the Johns Hop- 
kins Medical School and Hospital. In the annual address on medicine at Yale 
University published in 1904, he pointed out the need for advanced training in 
surgery in this country, emphasized the eagerness of young men to embrace 
this training and described a form of surgical education to equip a young man 
for teaching and practice. Its distinctive features were a long and continu- 
ous period of residence in a teaching hospital (up to ten years) in intimate 
contact with surgical teachers, large clinical material, laboratories, teaching 
and research and the development of independent work through the responsi- 
bility for the care both in the wards and the operating rooms of patients com- 
ing to the hospital. Halsted, therefore, developed a method of teaching 
surgery and, through experience, determined the duration and scope of a 
surgical education, which to him was necessary properly to equip a young 
man for a surgical career. The results of his educational efforts, in the form 
of a long list of men distinguished in teaching, practice and research must be 
well known to you. 

In the space of 35 years since Halsted began his educational program, 
graduate teaching of surgery has gradually spread in one form or another 
throughout this country. Naturally the medical schools and particularly the 
university medical schools have taken the leadership in this educational growth 
and, as I shall presently indicate, some form of graduate instruction in surgery 
may now be obtained in 39 of the 59 medical schools of the country which I 
have studied. Gratifying as this development may be, it is obvious that it 
does not meet the present situation. The reports of teachers of surgery indi- 
cate, as I have repeatedly pointed out, that the number of men who each year 
seek opportunities for advanced work in surgery far exceeds the opportunities 
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available to them. Ihe growing demand for better training in general sur- 
gery, the agitation regarding licensure to ])ractice and the qualifications for 
admission to specialist organizations— all imply that facilities for advanced 
education in surgery should be increased. But before an increase in such facili- 
ties may properly be undertaken, it would seem important to know the status of 
graduate teaching of surgery in our medical schools as it exists today and to 
consider the opinions of those of experience as to what it should be. 

Several years ago I began a study of graduate teaching of surgery in the 
medical schools of the United States and Canada. I sent out, with the co- 
operation of Dr. Fred Zappfe, a long questionnaire to the heads of the surgical 
departments of all the recognized medical schools and I wish to take this oppor- 
tunity sincerely to thank those who were good enough to respond. I have 
assembled the data regarding the graduate teaching of surgery, as at present 
carried out, of 59 medical schools and in addition have obtained the opinions 
of their heads of departments regarding certain aspects of the subject which 
I think of importance. From the data assembled I shall present briefly: (A) 
The method, duration, scope and recognition of graduate instruction as it 
now exists in 59 of the recognized medical schools of the country and (B) 
the opinions of the heads of surgical departments of the same 59 medical 
schools as to the kind of graduate instruction they would give were it possible, 
regardless of what they are now giving. 

(A) In a study of the method, duration, scope and recognition of graduate 
instruction it is found that the 59 medical schools or University Clinics fall 
more or less naturally into four groups. These are (i) a group of 20 medi- 
cal schools which fail to offer any graduate instruction in surgery; a number 
which represents 33.9 per cent of the total number of schools of which I have 
data; (2) a group of six medical schools in which the period of graduate 
instruction is less than three years in duration; (3) a group of 18 medical 
schools in which the course of graduate instruction is from three to four years 
in duration; (4) a group of 15 medical schools in which the course of grad- 
uate instruction is a minimum of five years and may extend over a period 
of six, seven or eight years. 

The data regarding Groups 2, 3 and 4 may be presented briefly as follows : 

Group 2. (a) Number of schools included : six. 

(b) Method of instruction ; resident system. 

(c) Duration of course in graduate instruction: less than three- years, 

(d) Educational requirements: graduation from a medical school, four; 
graduation from a medical school plus one year’s internship, two. 

(e) Instruction and experience in Surgical Pathology: none or very 
scanty, four ; three months’ experience, one ; six months’ experience, one. 

(/) Instruction and experience in Surgical Research Laboratory: none 
or very little, six. 

(g) Instruction and experience in Inhalation Anesthesia: none or very 
little in six, 

(h) Instruction and experience in the Specialties of Surgery: instruction 
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and experience in Urology, Orthopedic Surgery and Gynecology is obtained 
in connection with the general surgical service in four schools; in a two 
months' service in each specialty in one school ; and not acquired in one school 
at all. 

( j) Instruction and experience in the treatment of Fractures : in one school 
there is no instruction or experience in the treatment of Fractures. In five 
schools such experience is gained on the general surgical service. 

(;■) Instruction and experience in General Surgery: in five schools this is 
obtained over a period of from six months to two years in the wards and 
operating rooms. In one school a short course only in Abdominal Surgery is 
offered. 

(k) Instruction and experience in Operative Surgery: in all schools (six) 
this is obtained by assisting senior surgeons. In four schools the men in train- 
ing are permitted to do a small number of operations under the direction and 
assistance of a senior surgeon. In five schools the men in training are not per- 
mitted to do any operations independently. In one school a resident is per- 
mitted to do about ten selected operations independently. 

(/) Recognition of advanced work by Degree: one school grants a degree 
but the kind of degree is not stated ; one school will grant a degree upon the 
basis of research work. Four schools do not grant a degree for advanced 
work in Surgery. 

Group 3, (a) Number of Schools included: 18. 

(b) Method of instruction : Resident or Fellowship system. 

(c) Duration of course of graduate instruction: from three to four years. 
The course is three years in eight schools ; may be more than three years in 
ten schools. In the latter group the course may extend over four years, and in 
some there is the possibility of extending the training of exceptional men to 
five years. 

(d) Educational requirements for Admission: Graduation from a recog- 
nized medical school, six; graduation from medical school plus one year’s 
internship, ten; plus two years’ internship, two. 

(e) Instruction and experience in Surgical Pathology: This is elective in 
one school ; covers two months in one school ; three months in three schools ; 
four months in one school ; and at least six months in 12 schools. 

(/) Instruction and experience in Surgical Research Laboratory: in four 
schools this is omitted or optional; is very little in four; covers a period of 
three months in two ; covers at least six months in six ; and is stated to be 
more or less continuous over the period of training in two schools. 

(g) Instruction and experience in Inhalation Anesthesia: very little or 
none in 18 schools. 

{Ii) Instruction and experience in the Specialties of Surgery: instruction 
and experience is not obtained in one school; and not in gynecology in an- 
other. In 14 schools approximately three months are devoted to each specialty; 
in three schools experience is gained on the general service which covers these 
specialties. 
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(/) Instruction and experience in the treatment of Fractures : in 15 schools 
fractures are included under general surgery; in three schools instruction and 
experience is obtained in a period of from three to six months on a special 
fracture service. 

(/) Instruction and experience in General Surgery: this covers from six 
months to three or more years depending upon the time devoted to laboratories 
and Specialties in Surgery. In general 50 per cent of the period of training 
of from one and one-half to two years is devoted to general surgery in the 
majority of schools. 

(k) Instruction and experience in Operative Surgery; this is obtained by 
assisting senior men, by operating under the direction of instructors and, in 
some schools, by the independent performance of operations. In seven schools 
the men in training are never allowed to operate except under supervision ; in 
1 1 schools they are allowed to operate independently. The number of opera- 
tions performed by the men in training varies in ir different schools between 
50 and 350 with the larger number predominating ; in six schools the number 
of operations is not stated. 

(/) Recognition of advanced work by Degree: An advanced Degree is 
not given for graduate work in Surgery in 10 schools; an M.S., B.Sc. or 
Ph.D. is given on the same basis of graduate work in other University De- 
partments in four schools. Four schools did not answer the question. 

Group 4. («) Number of schools included : 15. 

(b) Method of Instruction; Resident or Fellowship system. 

(c) Duration of course of graduate instruction : a minimum of five years 
with extension in some to six, seven or eight or more years, 

((/) Educational requirements for admission : graduation from a Class A 
medical school in four schools; graduation from a Class A medical school plus 
one year’s internship or its equivalent in ii schools. 

(e) Instruction and experience in Surgical Pathology: this is limited to 
three months in two schools and extends over a period of six months to one 
year or more in 13 schools. 

(f) Instruction and experience in Surgical Research Laboratory: this is 
omitted in one school ; limited to two months in one school, occupies a period 
of three months in one school and covers a period of from six months to one 
year or more in 12 schools. 

(gf) Instruction and experience in Inhalation Anesthesia: this is very little 
or entirely omitted in 13 schools; of less than two months’ duration in one 
school and of four months’ duration in one school. 

(h) Instruction and experience in the Specialties of Surgery: in Urology 
this is obtained in a three months’ period in one school ; and in a six months’ 
period or longer in 14 schools. In Orthopedic Surgery this is omitted in one 
school, is covered in three months in one school and in six months or nioic. 
in 13 schools. In Gynecology instruction and experience varies greatly. It 
is omitted in a number of schools and varies in others from one month to 
one year. 
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(/) Instruction and exjDeriencc in the Treatment of Fractures: this is 
omitted in one school and is presumably adequate and fairly large and obtained 
on a general surgical service in 14 schools. In a few of the latter a special 
fracture service is organized on which the graduate student serves for a period 
of time. 

(;) Instruction and experience in General Surgery ; in all of the 15 schools 
a period of two to three years is spent in general surgery. In general this 
period averages 50 per cent of the total time devoted to the advanced course 
in Surgery. 

{k) Instruction and experience in Operative Surgery; this is obtained by 
assisting senior men, by operating under the guidance of senior men and by 
operating independently. In all 15 schools the Residents in training are per- 
mitted to operate independently. The number of operations personally per- 
formed by the men varies between 350 and 1,000 or more, the average being 
over 500 in lO schools; is fairly large but not accurately stated in five schools. 

(/) Recognition of advanced work by Degree; in 12 schools a degree for 
advanced work in Surgery is not granted. In two schools an M.S. or Ph.D. 
is granted under the conditions which obtain for advanced degrees in other 
departments. In one school a degree ma}^ be obtained, but its acquisition is 
discouraged by the head of the department. 

(B) While it seemed to me of great interest and importance to know 
what is being done in graduate teaching of surgery in our medical schools, it 
seemed of equal importance to know what opinions regarding graduate teach- 
ing the various heads of surgical departments have formed as a result of their 
experience with the type of graduate teaching they themselves are doing. 
The second part of my questionnaire, therefore, requested an expression of 
opinion of the method, duration, scope and recognition of a more or less ideal 
course of graduate instruction — one which each head of a surgical department 
would inaugurate if conditions were favorable. The large majority of the 
Professors of Surgery in institutions in which opportunities for advanced 
surgical training do not obtain failed to offer opinions, some frankly stating 
that their lack of experience did not permit them to do so. The o])inions 
studied, therefore, come from those who actually have had exj^erience with 
graduate teaching over a variable period of time. They may be summarized 
as follows. 

(a) Method of Instruction. — Forty-three heads of departments expressed 
themselves in favor of the Resident system or its modification (Fellowship) 
as a method by means of which an advanced education in surgery may best 
be acquired ; 16 heads of departments did not offer an opinion. 

(b) Duration of Period of Advanced Training . — One head of a surgical 
department is of the opinion that a course less than three years in duration is 
sufficient. Five heads of departments are in favor of a three years’ course of 
graduate instruction. Five heads of departments believe that a course should 
embrace a minimum of three years but' should be sufficiently elastic to permit 
certain advanced students to spend five years in acquiring a surgical training. 
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Eighteen teachers of surgery express themselves in favor of a period of train- 
ing covering a minimum of five years. Twelve teachers of surgery are of the 
opinion that a period of tiaining in excess of five years is desirable and ex- 
tend the period to six, seven, or eight years. Eighteen heads of departments 
of surgery did not express themselves. A summary of these opinions shows 
that 12 per cent of the surgical teachers favor a three years’ course in graduate 
instruction, 12 per cent a three to five years’ course and 75 per cent a five to 
six or seven years’ course of instruction. 

(c) Scope of Instruction . — The very large majority of surgical teachers 
favor a fairly comprehensive training in surgery including surgical pathology, 
surgical research, fractures, the surgical specialties of urology, orthopedic 
surgery, and gynecology and general surgery, including personal experience 
in operative surgery. The variations in opinion concern the period of time 
devoted to each subject rather than to the subjects which should be covered in 
the course. Very few teachers seem to be concerned over the lack of training 
and experience in the administration of inhalation anesthesia which now is 
almost universal in surgical clinics. Twenty-seven surgical teachers did not 
favor formal instruction of any kind, but a number approved of conferences 
and seminars. One surgical teacher favored formal instruction in fractures 
and regional surgery. Thirty-one teachers did not express themselves regard- 
ing the nature of the instruction. 

(d) Recognition of Advanced Work by Degree. — Twenty-eight surgical 
teachers favored an advanced Universit}' degree of some kind in recognition 
of the satisfactory completion of advanced work in surgery. Two surgical 
teachers, while not expressing themselves as opposed to a degree, questioned 
its value. Ten surgical teachers are opposed to a degree or think it unneces- 
sary. Nineteen surgical teachers did not express themselves. The degrees 
now granted or suggested include Master of Science in Surgery, Doctor of 
Science in Surgery, Bachelor of Science in Surgery and Doctor of Philosophy. 
It is clear that there is no consensus of opinion at present regarding the de- 
gree to be granted. 

(e) Approval of Advanced Teaching of Sxirgery in the Larger Qualified 
Hospitals Not Affiliated zvith Medical Colleges . — Thirty surgical teachers were 
of the opinion that the larger qualified hospitals might successfully undertake 
advanced surgical teaching provided the surgical staffs of the hospitals were 
experienced teachers and laboratory and other facilities were adequate. Four 
surgical teachers doubted that it could be done and one was opposed to the 
idea. Twenty-four did not venture an opinion. 

Discussion 

In an appraisal of an educational program one naturally considers it from 
several viewpoints r from the viewpoint of the duration and subject matter, 
from the viewpoint of the quality of the students who participate in it, the 
facilities available for its successful promotion and excellence a'nd enthusiasm 
of the teaching staffs which conduct it and, finally, from the viewpoint of 
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one’s personal ideal. In the preceding analysis I have considered graduate 
instruction in our medical schools only from the viewpoint of its method, 
duration and scope, leaving out of consideration the important matter of the 
quality of the instruction given. Tliis T did not have the opportunity to in- 
vestigate and what value the study may have is, I realize, seriously impaired 
by the omission. But since I know, not all, but a large number of the surgical 
teachers of the schools included in this report, I think it may be fairly stated 
that the large majority of them are greatly interested in graduate teaching 
and, considering the difficulties in many schools due to unsatisfactory hospital 
affiliations, lack of laboratory and research facilities, restrictions in budget 
and limitation in personnel, are doing it very well. 

An analysis of the various groups of schools shows, I think, the trend in 
the development of an educational program in our medical schools. It is 
apparent that the Resident or Fellowship system as a teaching method has 
been accepted as the best which thus far has been devised ; it is apparent, also, 
that the advisability of a fairly comprehensive training in surgery including 
general surgery and the specialties of urology, orthopedic surgery and gyne- 
cology is generally agreed upon. As the longer courses of graduate instruc- 
tion are compared with the shorter, it is evident that longer periods of time 
are being devoted to clinical work in general surgery and its specialties; but 
more striking is the emphasis upon and the increasing amount of time given 
to surgical pathology and experimental research in surgery. Perhaps most 
striking in the longer courses is the emphasis placed upon individual responsi- 
bility as a means of developing character, surgical diagnosis, technic and judg- 
ment. The gradually increasing responsibilities placed upon the graduate stu- 
dent (Resident) for the diagnosis, pre- and postoperative care and operative 
treatment of the patients in the hospital are, in my opinion, one of the most 
outstanding features of the longer courses of graduate instruction. 

To judge the adequacy of graduate instruction as it now obtains in our 
medical schools one may compare the course of instruction with the ideal one 
hopes to attain at its completion. The ideal may vary greatly in the minds 
of surgical teachers. To me, the ideal end product of a course of graduate 
instruction is a young man who has had a rather broad fundamental training 
in the sciences related to medicine and, after his graduation in medicine, a long, 
thorough and comprehensive training in surgical pathology, surgical diagnosis, 
pre- and postoperative treatment and operative surgery ; who has acquired the 
technics of, and become imbued with the desire to pursue, research ; who has 
gained experience in teaching and departmental organization; and who has 
learned to know the ethics of the profession. In short, he is one for whom, at 
the completion of his training, his surgical teacher is ready and eager to stand 
sponsor either as equipped for a teaching career or as fully qualified to prac- 
tice surgery. 

If it is agreed that this ideal is the objective of graduate teaching, it must 
be admitted that the courses of graduate instruction of three years or less now 
given in many of our medical schools are inadequate; for experience has 
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demonstrated that this ideal cannot be achieved in a short space of time. That 
it has been and can be achieved in a period of from five to eight years under 
able teachers has been amply proven. The interesting and, to me, significant 
result of the second part of my questionnaire is that the great majority of 
surgical teachers apparently visualize this ideal and realize the time required 
for its achievement ; for as I have noted, 75 per cent of all heads of surgical 
departments of medical schools who have had experience with graduate teach- 
ing advocate a five to eight years’ course of instruction. 

SUMMARY 

(1) Data upon the qualifications for admission to the method, duration, 
scope and recognition of graduate instruction of 59 recognized medical schools 
have been collected and studied. Data representing the opinions of teachers 
of surgery regarding graduate teaching also, have been collected and analyzed. 

(2) Twenty of the 59 medical schools studied do not ofifer any kind of 
graduate instruction in surgery. This number represents 33.9 per cent of the 
total number of medical schools of which I have data and suggests the oppor- 
tunities still possible of development in this direction. 

(3) In the 39 medical schools which ofifer some form of graduate instruc- 
tion, the qualifications for admission to advanced study are graduation from 
a recognized medical school in 14 and graduation from a Class A medical 
school plus an internship in a recognized hospital in 25. 

(4) The Resident system, meaning by the term a period of residence in a 
teaching hospital in intimate contact with teachers, clinical material and 
laboratories, is almost universally used as a means whereby opportunities for 
acquiring an education in surgery are ofifer ed. 

(5) The duration of courses of graduate instruction varies in our medical 
schools. Six schools ofifer a course less than three )'^ears in duration; 18, a 
course of three to four years in duration, of which the period is three years 
in eight and may be more than three years in ten ; and 15a course which is 
always five years in duration and frequently exceeds this period. 

(6) The scope of instruction is usually fairly broad and informal in char- 
acter. It includes general surgery and the specialties of urology, orthopedic 
surgery and gynecology. In the schools in which the shorter courses are 
given, training and experience in these subjects are necessarily limited as they 
are in the laboratories of surgical pathology and surgical research. Perhaps 
the striking dififerences between the shorter and longer courses are, in the 
latter, the increase in time given to clinical work in general surgery and its 
specialties, but particularly the time allotted to the laboratories of surgical 
pathology and surgical research and the emphasis placed upon individual re- 
sponsibility for the care, including operative treatment, of patients as a means 
of developing character, surgical diagnosis, operative technic and surgical 
judgment. 

(7) The recognition of advanced work in surgery by the faculties of Uni- 
versity medical schools does not obtain in the majority. An advanced Uni- 
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versity degree is not granted in 26 of the 39 schools under consideration and 
probably not in four; may be granted in nine schools. In these, degrees 
granted may be a Master of Science in Surgery, Bachelor of Science in Sur- 
gery, Doctor of Science in Surgery or Doctor of Philosophy. That the trend 
of opinion is toward the granting of advanced degrees is indicated by the fact 
that 28 surgical teachers favor an advanced University degree in recognition 
of the satisfactory completion of graduate work in surgery, two are not op- 
posed to it but question its value, and ten are opposed to it, or think it unneces- 
sary. Nineteen surgical teachers did not offer an opinion. 

(8) The study as a whole would seem to indicate that the opinion of 
teachers of surgery regarding graduate teaching is in the process of crystalliza- 
tion. There is agreement as to the method of instruction and its scope. There 
appears to be, as judged by the expressed opinion of teachers of surgery, a 
growing realization of the need of a more prolonged period of education for 
the purpose of producing a higher type of surgeon. The fact that 75 per cent 
of the teachers of surgery believe, as a result of their experience, that five or 
more years of instruction are desirable while only 38 per cent now give that 
period of instruction, is evidence of the trend in this direction. 

(9) The study is not to be interpreted as an effort on the part of its au- 
thor, toward standardization of graduate teaching in our medical schools ; for 
he is opposed to this idea. Teachers of surgery either have concluded or, in 
time, will conclude that a high type of surgeon is the objective of graduate 
teaching and have determined or will determine the period of time necessary 
to produce him. Within this block of time, teachers of surgery should remain 
free to carry out their ideas of surgical education just as they should, within 
reason, allow their graduate students to follow their natural bents. 

(10) The study shows that, while satisfactory progress has been made 
in the development of advanced education in surgery in our medical schools, 
there still are lacking sufficient opportunities to meet the demands of men 
seeking a higher career in surgery and to meet the needs of the country in 
respect to trained surgeons. It would appear that our immediate problem is 
to discover, if possible, ways to meet this situation, by encouraging all Grade 
A medical schools to adopt graduate teaching as a part of their educational 
program, by presenting the possibility of the larger, qualified and at present 
non-teaching hospitals participating in this educational effort, or by some 
other means. 
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The interest in the subject of graduate instruction in surgery is increas- 
ing year by year, as the demand for more thoroughly trained surgeons has 
increased in state and national organizations. Such specialties as obstetrics 
and gynecology, ophthalmology and otolaryngology, already have national or- 
ganizations requiring several 3'-ears of special training ; and within the last year 
definite steps have been taken by the Advisory Board of Medical Specialties 
for the recognition of advanced training in general surgery. As a body of 
recognized and qualified surgeons we should consider the subject of graduate 
training in surgery, and should see to it that certain standards in this training 
be established. In addition we should be careful that the faults and penalties 
of standardization are not imposed upon us by outside organizations in the 
next few years. 

Doctor Heuer has discussed the opportunities for graduate training in the 
University Clinic Hospitals where the tradition, training and purpose of the 
Surgical Service is not only the care of the patient, but also teaching and re- 
search. There are, however, a very large number of completely equipped 
and thoroughly qualified hospitals in all of our large cities where there is a 
splendid opportunity for carrying on graduate teaching in surgery of an 
advanced type, but in which no opportunity is offered and no effort made to 
supply an ever increasing demand for graduate work. By graduate work I 
mean training in actual clinical and operative work for surgeons who have 
completed their internship, but who desire to spend three to five years more of 
training before going into the practice of surgery. This does not apply to 
physicians who have had no surgical training, who have been in general prac- 
tice and who for one reason or another desire to become surgeons in a period 
of a year or less. 

A few of the postgraduate courses and fellowships offered in various parts 
of this country are in many ways carefully planned, and a review of the sub- 
jects of anatomy, physiology and pathology are adequately given; but they 
practically all lack the one essential, namely, the training in actual operative 
work in a graduated ascending scale, and in the giving of responsibility under 
supervision to the graduates taking such a course. The only place in which 
this type of training is given is in the hospital where the Resident or Fellow- 
ship system is in vogue, and where the scheme as outlined by Doctor Heuer 
has been in operation. 

I wish to qualify the t3^pe of hospital and the character of training that 
are under discussion. Only thoroughly equipped hospitals, having (i) ade- 
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quate laboratory facilities, (2) free ward bed patients, (3) continuous serv- 
ices, and (4) recognized surgeons of real ability who are truly interested in 
teaching on the visiting staff, are considered as offering the opportunities for 
actual clinical and operative training. Such hospitals may or may not have 
medical school affiliations. If they have, so much the better. There are one 
or two large municipal hospitals in every large city and three or four others 
having large endowments with ample free bed services that could qualify for 
this type of training. 

There are definite reasons why adequate opportunity for graduate train- 
ing has not been offered by the qualified hospitals in this country up to the 
present time. This has to do with the history and tradition of the organization 
of the visiting staff and the internships in the hospitals in various parts of the 
country. 

In the majority of the charity hospitals in the large cities the visiting staff 
on the surgical services for many years has been a fixed one, often arranged 
in four or six month services. In more recent years a Surgical Director has 
been appointed, with a large number of associate and assistant surgeons un- 
der him. As a rule the members of the visiting staff are in active practice, 
and in a number of the charity hospitals a considerable amount of the emerg- 
ency work and the less major operating is done by a resident staff. If such 
resident surgeons are given the proper guidance and assistance their training 
is the type that fulfills the requirements of graduate teaching ; for as a younger 
group, having had an internship and rotating through a period of three years 
of graduate training, they constitute an invaluable link between the internship 
and the permanently appointed but often frozen group of visiting surgeons. 

In many hospitals, however, there is no intermediate group between the 
interns and the visiting staff. The interns, if given a large amount of opera- 
tive work — as is the case in some cities, notably New York — are not experi- 
enced enough to benefit by it, and their term of service is too short to be of 
value to themselves or the surgical service. 

In other hospitals, if the senior visiting surgeon is avid for operations and 
basks in the kudos of a large public operative clinic, the younger attending 
surgeons have to be content with the leftovers, and not many crumbs are left 
for any one of the grade of surgical resident or fellow. 

In some cities a certain tradition has grown up which favors giving a 
large amount of the less major work to the house surgeon. In New York 
this has an interesting history. In the late ’70’s and early ’8o’s, because of the 
lecture system and the lack of individual instruction in the medical schools, 
a system of quizzes developed which was designed originally to give individ- 
ual students more detailed knowledge in anatomy and physiology, but which 
within a few years frankly became an extracurricular training class for hospi- 
tal examinations. The men who stood high in a quiz were sure to get high 
rank in the hospital examinations at the end of their medical school course. 
It is interesting to note that William S. Halsted was one of the pioneers in 
quiz teaching at the College of Physicians and Surgeons, and at one time 
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before going- to Baltimore he had some 75 men in his quiz. These quizzes 
accomplished a veiy much needed instruction at the time, but they subse- 
quently created a veiy distinct prejudice against the Resident system in New 
York hospitals. 

The competition for top quiz men on the part of the hospitals soon became 
keen, and it naturally resulted in more and more operati-ve -work being given 
to the good house surgeons as an inducement to attract the best quiz men. 
The younger visiting surgeons in giving away emergency and routine opera- 
tions to the house surgeons were naturally more popular with the intern staff. 
A tradition was thus established which has had a distinctly bad effect in dis- 
couraging the development of surgical residents or surgical fellows in the 
charity hospitals of New York and other large cities. It does not require 
any great acumen to understand why a graduate group, intermediate between 
interns and junior visiting surgeons, is not popular when first introduced into 
a surgical service. 

There is another reason why the idea of surgical residents or fellows is 
unpopular with many surgeons and in many hospitals. In the past, especially 
in some of the large university clinics, the surgical resident, during his indeter- 
minate term of office, has been entirely too autocratic and domineering in his 
attitude towards all but his immediate chief ; and in some instances he has 
antagonized both the visiting staff and interns alike against the whole Resident 
system. 

There is a happy medium between the surgical staff with no intermediate 
group between interns and visiting staff, and the resident staff with an auto- 
cratic resident surgeon. 

The surgical internship should be so arranged as to be a stepping stone 
for the able house surgeon to be advanced to an assistant resident or junior 
fellow. During the j^eriod of service as house surgeon the intern should be 
given a fair amount of the responsibility of the ward service and enough 
operative work under direct supervision of the visiting staff to determine his 
dexterity, his judgment, and his general fitness to continue in his surgical 
training as resident or fellow. 

A group of three or four assistant residents or junior fellows, so chosen, 
may well spend a year in out-patient work in the mornings, with their after- 
noons free to work on some laboratory or clinical investigation in medical 
school or hospital. From this group the one best qualified should be advanced 
to a residency or senior fellowship, and for a period of two to three years 
should be given increasing operative work in major surgery, rotating through 
the main fields of extremity, thoracic and abdominal surgery, with subsequent 
training, if he desires it, in the specialties. This would mean a longer and 
higher curve of training than the typical saw tooth curve of an internship, 
and would provide a regular changing group of young, adequately trained 
surgeons intermediate between intern and visiting surgeon, stimulating in- 
vestigative work and keeping both intern and visiting staff on their mettle. 

It would do away to a large extent with the inertia of the sterile frozen 
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visiting staff, so common in onr charity hospitals. This plan should not carry 
with it, however, the faults of some of the university clinics, where the major 
part of the operating as well as a good part of the teaching is done by a rela- 
tively inexperienced resident staff ; for the plan as outlined insures a balanced 
division of the operative work between house surgeon, resident or senior 
fellow, and visiting surgeon, and demands that the assisting and teaching of 
the residents or fellows in major operative procedures be done by the visiting 
surgeons; also that the greater part of the instruction of undergraduates in 
the principles of surgery in university affiliated hospitals be done by the older 
visiting surgeons. 

There are and there will continue to be strong objections to this plan on 
the part of the superintendents of hospitals because of the added expense of 
housing a group of four additional men on a surgical service. There are the 
natural objections of house surgeons and junior visiting surgeons to the pro- 
posal. But only such hospitals as have tried having a group of live, keen, 
carefully selected young surgeons receiving advanced training by rotating 
through the surgical service have any idea of the advantages to the hospital 
and to the great problem of meeting the steadily rising demand on the part of 
the public and the state registering boards for surgeons who are adequately 
trained and properly qualified not only in general surgery, but in the specialties 
as well. 

More recently the definite steps taken by the Advisory Board for Medical 
Specialties indicate the conviction on the part of the various national societies 
that men should be qualified in general surgery just as they are in ophthal- 
mology, otolaryngology, gynecology and obstetrics. The license to practice 
surgery has been carefully worked out in such countries as Denmark and 
Norway, and in the Canadian province of Alberta, where careful training 
over a long period of time is demanded as a prerequisite of the granting of a 
license to practice surgery. 

The granting of a degree for advanced graduate work in surgery or in 
the surgical specialties is not an essential factor in the success of the plan as 
outlined. It is the quality and character of the training over a three to five 
year period that will determine the benefit to the graduate and to the hospital 
in which he gets his training. But the character of the training will defi- 
nitely determine the demand for such training in the individual hospitals, and 
the rating of such hospitals by the cjualifying boards. 

If in teaching centers such hospitals have university affiliations the grant- 
ing of a degree for a long term graduate training can be arranged advantage- 
ously, but it should be granted only to qualified candidates who have fulfilled 
all the requirements, including the submission of a thesis on work done dur- 
ing the three to five year period. If in the large cities several hospitals should 
offer such graduate training, it would be possible to conduct seminars in the 
several hospitals for all the graduates taking such training, so that they would 
see the work of more than one clinic and would have the advantage of an 
exchange of ideas. Combined clinics in “middle ground” diseases such as 
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chest, thyroid, spleen, gastro-intestinal or vascular disturbances or tumors, in 
which internists, surgeons, pathologists and radiotherapists study patients be- 
fore and after such therapy as has been agreed upon is completed — ^such 
clinics offer the very finest type of instruction for graduate students in both 
medicine and surgery. We find at the Vanderbilt Clinic that the combined 
clinics are the most sought after and appreciated by our surgical fellows. In 
fact our senior fellows have had a very real part in developing these com- 
bined clinics to their present high standard of usefulness, and have kept the 
senior members of the staff on their mettle to keep up the pace set by the 
medical and surgical fellows working in these clinics. 

SUMMARY 

To sum up the essentials for the adequate training of the graduate in sur- 
gery over a three to five year period after internship : 

(1) Hospitals having adequate laboratory facilities, ward services for 
charity patients and a staff of unselfish surgeons of recognized ability and 
character, who are interested in the advanced training of surgeons after the 
intern period. 

(2) A graded scheme of instruction in preoperative, operative and post- 
operative care of patients with an increasing amount of responsibility and 
operative work, under supervision of the senior surgeons, over a period of 
three to five years. 

(3) Seminar instruction in combined clinics in the out-patient depart- 
ments of the several hospitals in the larger cities in which graduate training 
is being given. These seminars should be held for the combined groups of 
graduates in the several hospitals of the individual cities. 

(4) The granting of a degree for qualified graduates after a period of 
three to five years of training is not an essential feature of the proposed 
scheme of graduate training. For hospitals having university affiliations there 
are advantages in granting a degree provided those receiving the degree are 
qualified by adequate examination, and provided they present a thesis as evi- 
dence of original work during the period of training. The degree should be 
rigidly reserved for properly qualified candidates. Its value will depend upon 
the quality and character of the work done in the hospital and university 
granting the degree. 

The responsibility of the representative surgeons of this country to meet 
the ever increasing demand for more advanced training in operative surgery 
and in the care of surgical patients must be met not only by the surgeons 
working in university clinics, but also by the surgeons in the thoroughly quali- 
fied hospitals in the larger cities. The old type of postgraduate teaching from 
the benches of the amphitheater is a thing of the past. What is demanded and 
expected now is honest, careful, practical training of qualified men who desire 
to take a long term in their training of surgery. 

In conclusion, we wish to emphasize that such graduate work as has been 
proposed in this paper cannot be and should not be standardized. A three 
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year experience in one hospital with one group might easily be more compre- 
hensive than a five year training in another clinic. But there must be definite 
standards which should apply to candidates for the training and to those teach- 
ing in the clinic and hospital in which the training is given. 

Discussion. — Dr. Arthur Dean Bevan (Chicago, 111.), — The study 
and the teaching of surgery has been for most of us our life’s work. There 
is only one way to learn surgery and that is from a master surgeon. This 
fact is as old as Hippocrates. In the Hippocratic Oath the surgeon pledges 
himself to teach the children of his master “Of Him who taught me the art.” 

The great schools of medicine and surgery have been founded by great 
physicians and surgeons : Hippocrates, Galen, Sydenham, Langenbeck, Claude 
Bernard, Virchow, Billroth, Osier ; and may I mention two who are still with 
us today, William J. Mayo and Harvey Cushing. The apprentice learns from 
the master workman. The great assets of a medical school are the great 
teachers it possesses, not the buildings or the endowment. 

The teaching and the study of surgery are very simple things. The eager 
pupil, after acquiring a good knowledge in the fundamental medical sciences, 
learns surgery by watching and assisting the master surgeon in his actual work 
of handling his patients, in the history taking, the examination of the patient, 
the laboratory work that is essential in the case, the treatment or operation 
which is indicated ; this is done in the teaching clinic in the hospital and the 
dispensary. 

In this teaching the essential scientific knowledge should be taught in the 
simplest possible way, in the most commonsense way, in the most judicial 
way, I have been much impressed by Sir Thomas Lewis’ book on the heart. 
Here is a book written by a great scientific student, a man who has added 
much to this special field of knowledge by years of research, and yet he tells 
his story in such a simple, commonsense way that even a surgeon can under- 
stand, We who are teaching surgery can well take a lesson in teaching from 
this book. 

In teaching surgery we must devote at least half our time to teaching of 
the anatomy, the physiology, the pathology and the general principles of sur- 
gery involved in the problem under discussion. I have found that, no matter 
how well trained the students have been in these daughter sciences of medicine 
before they come to us, that it is absolutely essential to review these under- 
lying sciences in each surgical case presented in the clinic. This is the only 
way of mastering these fundamental sciences. Surgery should be taught in 
the medical school as a well balanced whole. The entire field of surgery 
should be taught by men well grounded in general surgery. There should be 
no independent courses taught by surgical specialists. Men who are broadly 
trained in general surgery and devoting most of their time, or all of their 
time, to some special field can be utilized in the teaching of special subjects, 
provided that it is made to fit into a well rounded and well balanced whole. 
It is not safe, however, to give these men the teaching control in these special 
fields because they attempt to teach their subjects as though they were making 
specialists of the undergraduate students and as though it was an independent 
subject and not as it should be taught, as a part of general surgery. 

Possibly, I can make my conception of this subject clearer by outlining the 
plan which we have developed in our own work. The teaching clinics con- 
ducted by the Chief and his associates are the backbone of the surgical course. 
These clinics cover the entire field of surgery. The entire subject is divided 
into three' parts : (i) The head, neck and thorax; (2) the abdomen; (3) the 
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extremities. Three months of each year are devoted to each of these divi- 
sions. In the study of the head, neck and thorax, the general surgeon giving 
the course asks the specialists in neurosurgery, oral surgery and thoracic sur- 
gery to give to the undergraduates a few special clinics, giving in a simple 
way a summary of these special fields ; no attempt should be made to cover 
them completely. In the same way the course on general abdominal surgery 
should be supplemented by a specialist in genito-urinary surgery, and the 
course on the extremities be supplemented by a few clinics given by an ortho- 
pedic specialist. 

The proper place to teach the surgical specialties is in the postgraduate 
work for those who are prejiaring themselves to enter such specialties. We 
have made a mistake in this country in splitting up general surgery into too 
many divisions. Before it is too late these subdivisions should be brought 
back into general surgery, at least as far as the teaching of undergraduates is 
concerned. This must be done in the interests of the science of medicine, the 
medical profession and the public. 

Half baked commercial specialism is today a great menace both to the pro- 
fession and the public ; there should be no hesitation in pointing this out and 
in cori'ecting it. Many of these so called specialists are no more fit to take 
charge of important clinical problems than are laboratory technicians. Out- 
side of their very limited field they are lost and their patients suffer. The 
only safe specialist in surgeiy is the man who is first of all well trained in 
general surgery, who then develops into a specialist by devoting special work 
to some particular field. 

Every general surgeon should cultivate some special field in surgery so 
thoroughly that he becomes a recognized authority in that field. If later he 
is forced to limit his work, all well and good. Such men are the best special- 
ists. As an example, in each well organized surgical department, there should 
be one or more men doing outstanding work in bone and joint, rectal and 
colon, genito-urinary, thoracic, neurologic, plastic and abdominal surgery. 
This is the only way of developing sound and scientific surgical specialists. 
The young men who receive their entire surgical training in the clinic of a 
specialist whose work is limited to a narrow field of the patient’s anatomy, a 
single organ or group of organs, are greatly handicapped. They become, as 
a rule, mere technicians in that narrow field ; they do not see beyond it ; they 
are often a menace to the patients who fall into their hands. 

Medical students must receive instruction from men who are tlioroughly 
trained to give it. The}'^ must be taught as a successful coach handles a foot- 
ball team. The conception that you can give a medical student a cadaver and a 
book and tell him to learn anatomy, or that you can assign him_a_ patient, give 
him a book and a blank history sheet, and tell him to learn clinical medicine 
is the daydream of instructors in medical schools who have learned their medi- 
cine as salaried teachers in biologic laboratories and not as clinicians whose 
lives have been spent largel}^ on the firing line of practice with patients and in 
teaching clinical medicine. 

Modern surgery is the aj^plication of anatomy, physiology, pharmacology 
and pathology to the study of the etiology, diagnosis and treatment of surgical 
conditions. It is well, early in the student’s clinical work, to saturate him with 
the conception that lie must for the rest of his life study the^ sciences of 
anatomy, physiology and pathology, as well as the sciences of diagnosis and 
treatment. The value of experience with a large group of well studied and 
well handled cases can not be overestimated such experience becomes the 

surgeon’s greatest asset. _ _ _ 

The surgeon must be primarily a well trained practitioner of medicine. Ine 
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great surgical teachers have always emphasized that fact — Billroth, Bier, Senn 
and Cushing. The modern surgeon who is not thoroughly trained in general 
medical diagnosis and thera])}'’ and who does not keep abreast with the increas- 
ing knowledge in general medicine and who depends on his medical colleagues 
for the diagnosis in his cases degenerates often into a technician. The modern 
surgeon must be quite as well prepared to make as complete and exhaustive 
examination and as dehnite a diagnosis and differential diagnosis of the cases 
that come to him as his medical colleagues. That is true, and most important, 
because the majority of the cases seen by the surgeon are not operative cases 
at all. 

Harvey Cushing is a good example of a well trained general surgeon, grad- 
ually developing a surgical specialty to a point where he becomes a great 
authority in it and at the same time he continues his contact with general 
medical knowledge until he becomes not only a neurosurgeon, but also a 
broadly trained physician and a recognized authority in neurology. 

May I apply these thoughts to the future development of the American 
Surgical Association and to the development of the men who compose it? 
Let us make of the American Surgical Association a Society which will cover in 
its work and membership the entire field of surgery; let us take into the 
American Surgical Association the men who have had a broad training in 
general surgery and who have become leaders in all the special fields of sur- 
gery; let every member of the Society develop himself primarily as a general 
surgeon and at the same time cultivate some special field until he becomes a 
recognized master of that field ; let every member realize that primarily he is 
a physician and keep in training so that he remains a great physician ; let us 
recognize and emphasize the fact that surgery is a profession and not a trade 
or a business. 

The surgeon occupies a most important place in the community. He is 
often the court of last resort. The health and the life of the patient are often 
in his hands and depend on his judicial decision and efficient management. 
We must see to it that the men who enter the ranks of the qualified surgeons 
of this country are not only men of scientific training, but, what is equally or 
more important, that they are men of character, culture and refinement ; men 
who accept a high code of morals which controls them in their lives and pro- 
fessional work ; men who never commercialize their profession ; men who 
accept the spirit of the Hippocratic Oath and the code of ethics; men who 
practice the Golden Rule. 

The intern year should be regarded as part of the undergraduate course. 
The intern should not be permitted to do independent operating in any hospi- 
tal. He should be still regarded as an undergraduate student, and I think the 
proper development of an organization in surgery should be carried out not 
from the time period, but just as it actually has been carried out in the best 
teaching clinics of the world. After his intern year the young man training 
to be a surgeon should become house surgeon, then assistant and later asso- 
ciate in the hospital and in the clinic. 

It is not a question of being there three years or five years. The training 
of a surgeon is the work of a lifetime; it means that the young man who 
aspires to become a teacher of surgery must mount one step after the other — 
intern, house surgeon, assistant instructor, associate instructor, instructor, 
assistant professor, associate, and finally Professor of Surgery. 

We owe a great debt to the gentlemen who have prepared this discussion, 
but I think we should simplify very much the entire course. 

Dr. David Cheever (Boston, Mass,). — I want to second what Doctor 
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Bevau has said about the obligation we are under to these three enthusiastic 
and able men who have presented such excellent reviews of this subject 
Really, much the easiest thing for me to do would be simply to say Amen to 
what they have said, with which I agree almost entirely. 

I am entirely in accord with Doctor Cutler's characterization of the princi- 
ples of surgery, the institutes of surgery, as the study of prevention of pain 
hemorrhage and sepsis, and I would add to that perhaps the prevention of 
deformity and promotion of repair. I am strongly in favor, also, of his in- 
sistence, as are Doctor Whipple and Doctor Heuer, on the study of anesthesia 
in the undergraduate curriculum. I think it is absolutely necessary. I think 
anatomy ought to be taught by men who know the significance of anatomy, 
not by Doctors of Philosophy who have never seen a sick patient. 

I should like also to say a word about pedagogy. I do not think we pay 
enough attention in our undergraduate work to the encouragement of teachers 
who are good teachers. I think that pedagogy is a very important thing.; 
whether it can be learned or not, I do not know. Certainly, some men tend 
to be born with it and some men, no doubt, develop it. To my mind, it is 
better that a first class man should lecture or teach 50 men than that a 
second class man should teach ten men. 

Of course, the resident system is perhaps the particular point which is 
novel to some of us and I rather think we have to shed a tear upon the bier, 
as it were, of the old-fashioned intern system. Yet, as I look around at this 
group, I see some of the most prominent surgeons who were developed in 
that system and developed themselves from that system, and I think that the 
old internship such as it existed at the Massachusetts General Hospital in the 
old days, of two years, developed a very splendid type of man who was able, 
as I say, to develop himself as far as he wanted from that point. 

I think it is no, or at least but a slight, disparagement, but an inevitable, 
regrettable feature of the too highly developed residence system that the old 
intern system has been somewhat emasculated. 

We are building a pyramid which consists of different strata, and we are 
trying to train a man to reach the top. Of course, all success in life is a 
pyramid. Ultimately, we find the successful man at the top, but our educa- 
tion under the residence system tends to make men feel that they have to go 
through these successive steps; those of the undergraduate, the intern, the 
assistant resident and resident and super-resident, etc. 

We are training a group of men who are so highly trained they get ideas 
that they must attain to that pinnacle before they stop being educated, and it 
seems to me we ought to encourage some of those men, certainly a group of 
them. There are not places enough for them all to reach the top and it is 
very painful to see these ambitious young men feeling they have to reach that 
ultimate pinnacle of surgical education before they can start in practice. Some 
of those men, I think, ought to be counseled to drop off at various points and 
enter the rough and tumble of practice. Just how it can be done, I do not 

know. _ . ,• 1 1 • 

One sentence of Doctor Heuer’s paper might be considered a little bit 

cynically. He speaks of the ideally trained surgeon as a young man who has 
fulfilled the postulates which he describes, and all of which are highly desir- 
able. A simple computation will reveal the fact that the young man is nearly 
35 years of age when he has fulfilled those postulates. He has reached at 
least half of the psalmist's three score years and ten, and he has reached more 
than the half of the average age at which he will be forced to retire from his 

surgical work. , . 

He ought, I suppose, to take Osier’s advice to the young man to put his 
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passions upon ice and wait, but perhaps he might after all have the normal 
instincts of mankind, to establish a family. We might again turn to Osier 
and say that life ends at 40. 

I am rather inclined still to turn to another distinguished man and say 
that perhaps at 40, having attained the perfection of surgical education, he 
will then belong to that sterile, frozen group of visiting surgeons described 
by Doctor Whipple. There is no such thing as too much education in sur- 
gery and I am in favor of the highest education we can get, but let us use 
common sense. 

Dr. Thomas G. Orr (Kansas City, Kans.) — Our aim in this discussion is 
to formulate in our own minds the practical needs of surgery and present ways 
and means to improve surgery in general and especially in this country. While 
the thought must assuredly come before the act, theorizing and preaching 
without practical application will accomplish little. The crying need for more 
surgeons and fewer operators must be evident to all. 

Without a revolutionary change in our medical practice laws the only hope 
for better surgery in the United States is proper education of young surgeons 
and education of the public that only specially trained surgeons are qualified to 
do major surgery. Surgery is being taken to the patient more and more by 
the construction of small community and private hospitals. Patients prefer 
to be operated upon near their homes and are likely to accept service in in- 
adequately equipped hospitals for this reason. I have known civic pride and 
a sense of civic duty to influence patients to remain in their own community 
hospital for surgical treatment. The only answer to this situation is to place 
better trained young surgeons with better trained surgical nursing supervisors 
in the smaller hospitals throughout the country. 

After listening to this symposium one may conclude that a minimum of 
three years postgraduate surgical training in addition to the intern year is 
necessary before a young surgeon can render adequate service to the public. 
It is further concluded that additional years of training are desirable, es- 
pecially if men are being trained for teaching and investigative work. In a 
service of three to eight years the graduate student in surgery is brought in 
daily contact with all phases of training necessary to equip him to do operative 
surgery safely. In addition to learning diagnosis, the indications for surgery, 
surgical pathology and physiology, pre- and postoperative treatment and opera- 
tive treatment and operative technic, he cannot fail to acquire to some extent 
the spirit of investigation, and, by no means least, a sense of surgical honor. 
Equipped with such training a man would rarely fail to raise the standard 
of surgery in his community. 

I do not believe that there is any justifiable complaint against the quality 
of surgery being done in university and private clinics where years of post- 
graduate work are offered. The urgent need of improvement is in the general 
private practice of surgery where now exist only a sprinkling of surgeons and 
a deluge of operators. 

I question if we, as surgical teachers, are making our influence felt as it 
should be felt for the betterment of surgery. In addition to thorough train- 
ing perhaps more thought should be given to the placing of competent young 
general surgeons in strategic positions in our own states and communities. 
This to my mind is one of the first steps toward better surgery in private 
practice. Young men who have lived in an atmosphere of surgical respecta- 
bility from three to eight years will undoubtedly discourage not only inef- 
ficiency but the other two major evils, useless operations and fee splitting. 
Some plan by which the stamp of approval by certification can be placed upon 
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qualified young surgeons, which the general profession and public will recog- 
nize, seems to be indicated at this time. ^ 

Dr. William E. Gallie (Toronto, Canada).— The introduction of a 
symposium on the Education of the Surgeon into our program indicates that 
at last we are alive to the seriousness of the situation in regard to the practice 
of surgery as it exists throughout this country. 

Doctor Cutler has shown that our medical schools make no pretense toward 
teaching this practice of surgery to undergraduates. Yet each school grants 
a degree which publicly declares that the graduate is qualified to practice 
medicine and surgery, and some schools even go so far as to grant, along 
with the M.D., this special degree of C.M. The result is that the great mass 
of the surgery is being done by men who have been inadequately trained. 

To overcome this Doctor Heuer and Doctor Whipple suggest that proper 
opportunities be provided in our medical schools and large non-teaching hos- 
pitals for postgraduate training of surgeons. This is an admirable sug- 
gestion but it will be ineffective or only very slowly effective unless the 
general public and more particularly the family practitioner is brought to un- 
derstand that special surgical training is essential. Restrictive legislation of 
some sort must be introduced which will prevent inadequately trained men 
frorn^ performing major operations. Doctor Heuer's plan of postgraduate 
teaching appears to me to be excellent for the young surgeon who proposes to 
become a teacher of surgery. The prolonged period of training suggested, 
however, seems to me to be altogether too long for preparation for ordinary 
practice. There should be two courses provided, one for the teacher, which 
includes a prolonged residence in a hospital, opportunities for surgical research' 
and perhaps a tour abroad, and one for the ordinary practitioner of surgery. 

Both Doctor Heuer and Doctor Whipple have indicated the solution of 
the problem of the proper education of the surgeon when they suggest that 
our large hospitals constitute themselves as postgraduate schools whose stu- 
dents are the surgical interns. It seems to me that if we could get away 
from the idea that the surgical intern is a servant who does the daily work 
of the hospital for a year or two and then disappears, and substitutes for it 
the notion that he is a graduate student who has come to learn to be a sur- 
geon, a long step will have been taken in the right direction. This avouIcI 
mean that when the intern is appointed it Avill not be for a year or more in 
somebody’s service, but it will mean that after due consideration and adequate 
preparation he is committed to a surgical career and has been admitted to a 
balanced course which includes sufficient time in clinical medicine, surgical 
pathology, general surgery, gynecolog)', urology, orthpedics, etc., and that 
when he departs from the hospital it will be with the guarantee of his teachers 
that he is qualified to practice sui'gery. 

Dr. Dean Lewis (Baltimore, Md.). — I have been greatly interested in 
Doctor Cutler’s presentation of the subject of undergraduate teaching the 
time to be devoted to each subject, the arrangement of the material and the 
adA'antages and disadA^antages of lectures, AA'hich haA^e been frequently dis- 
cussed during the past fcAV years. 

The most important matter of all is the student material. If the students 
are mentally equipped and are of the right kind, it matters little about the 
rest. I have talked Avith surgical teachers frequently about the quality of the 
student body. It seems to be quite generally conceded that in a class of./®’ 
from 15 to 20 students Avill be of supeidor quality. No teaching is require 
AA'^hen these are considered. The}^ require some direction but Avill .AAmik mde 
pendently. They are hampered rather than helped by too much teaching. 
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In this class will be from five to ten who do not do well. These students, 
often apparently trying their best, do not seem suited for the study of medicine. 
1 believe that these students should be kindly advised at the end of the first 
year that they should discontinue the study of medicine. A student who might 
have been saved may he dropped at times but the number so lost to medicine 
will be small. 

Between the first and the last groups fall the large number who have 
to be watched carefully, guided along their course and stimulated to increased 
endeavor. 

In educating this group, some discipline must be employed. There is a 
tendency in modern education for the student to neglect the subjects which 
are difficult. At times he is abetted in this by the instructor, but I believe the 
student should be stimulated to overcome such difficulties, for such training 
gives confidence and a will to do. 

The quality of the material is the most important thing in maintaining a 
high quality of medical care and simplifying medical teaching. 

Dr. Eugene H. Pool (New York). — I have been very much interested 
in the problem of graduate sui'gical teaching for some years, and have been 
in a position to watch, as an impartial observer, these two methods in opera- 
tion. I think the problem has not yet been solved. Yet Doctor Whipple’s 
method has much in it that appeals to me. 

His plan continues the old method of the intern. Under it a man who 
goes on as an intern gets something worthwhile throughout the whole period 
of two years, including operative training at the end. Therefore no time is 
wasted. A selected group continue as fellows. The only objection to the 
system is that not enough men can have the opportunity of a fellowship. 

The other method, based on residents, produces from a large center two 
trained men every i8 months. That is not a drop in the bucket towards sup- 
plying the needs for surgeons through the country. Moreover, as our Presi- 
dent stated, “the surgeon needs skill and judgment,” but the greater of these 
is judgment, and the five years cannot give that. 

The residents become skilful technicians, but at what price? A number 
of aspirants start. At the end of one year a considerable proportion are lopped 
off. This is unjust, and not economical, for these men have wasted a year, 
as far as surgical training goes. A number more are dropped off at the end 
of two years, again without surgical training, and again some, I believe, at the 
end of three years. 

And what is the method of progress towards a Residency? Such is the 
nature of the competition that to get upstairs one must kick his colleague 
downstairs. One must play up to the men who have the appointments to make. 
This is not a character builder. 

Doctor Cutler, I think, omitted only one thing in his admirable summary 
of undergraduate teaching, and that is the importance, to which Doctor Cheever 
has referred, of personal contacts. Who of us is not better for and does not 
revere the memories of close contacts with our Osiers, Halsteds, Bulls and 
McBurneys? The undergraduate now, I think, fails to get this stimulus and 
inspiration. 

Dr. John S. Rodman (Philadelphia, Pa.). — It does not seem to me to 
matter which method, of those which have been discussed, is finally chosen 
of educating surgeons. I think most of us will agree that Doctor Heuer’s 
way is an excellent one, but I am afraid in a country of 130,000,000 people, 
the facilities are not going to keep up with the needs in that respect, and 
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that most of us are going to have to see surgeons grow up by the apprentice- 
ship system, which I think most of the members of this Association have 
clone. 

If that is the case, then it seems to me the most essential thing that we 
have to have is some sort of a certifying body that will honestly certify to 
one’s qualifications to practice surgery. 

Doctor Whipple spoke of the Advisory Board of Medical Specialists and 
as a member of that ]3oard I have been very much concerned and interested 
in the development of a standard for qualification that all the specialty boards 
now can follow. 

I do not know whether or not the members of this Association know that 
there are now some seven actually organized and operating qualifying boards 
in certain specialties; more limited &lds of specialization, of course, than 
general surgery, such as ophthalmology, otolaryngology, obstetrics and 
gynecology, etc. 

I have had an opportunity to attend some of the examinations conducted 
by the ophthalmologists and otolaryngologists, and know that they are making 
a very determined effort to honestly qualify men in their special fields and 
to make them demonstrate that qualification before they are given a certifi- 
cate to prove they are so qualified. 

I realize for the general surgical field, of course, that to establish a 
qualifying board is a much more complicated matter. Whether it is of par- 
ticular concern to this body or not, I am not sure, but I think we should at 
least take an interest in it. I think that some suggestion as to how this shall 
be done is going to come from other surgical organizations of the country. 
Perhaps the Surgical Section of the American Medical Association, perhaps 
the American College of Surgeons might consider this matter. I hope this 
Association, which we all here believe is the representative body of the United 
States, through a representative, if there be a Board in general surgery finally 
created, will have something to say about what qualifications may be set up 
for the general run of surgeons who are going to have to supply the needs 
of the country, admitting that those who will qualify through Doctor Heuers’ 
method will be among the leaders of the profession. 

Dr. Evarts a. Graham (St. Louis, Mo.). — I think this is a momentous 
occasion for the American Surgical Association. Doctor Bevan started the 
ball rolling in this Association by calling attention in a very forceful way 
to many of the matters which have been brought up this morning. 

I have been also particularly pleased with the remarks of our President 
and with the three papers. My principal reason for rising to take part in the 
discussion is to express my hope that now something will be done about the 
whole matter. The remarks made this morning, although excellent, are really 
only a continuation of the discussion that has been going on for many years 
among those of us who are teachers of surgery. Yet nothing has ever come 
of it in regard to the most important matter of establishing proper standards 
of qualification of those permitted to practice surgery. 

There are essentially three organizations that might be interested, as Doc- 
tor Rodman has mentioned : The American Medical Association with_ its 
Surgical Section; the American College of Surgeons; and this organization, 
which very largely is composed of the teachers of surgery. It seems to me it 
is a very proper function of this organization, which very largely is composed 
of teachers of surgery, to carry on the interest in this work. 

I feel that the American College of Surgeons’ interests lie in perhaps a 
slightly different direction. At least, they have not shown much tendency to 
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interest themselves actually in the education of the surgeon, and, therefore, 
1 am compelled to assume that probably their interests lie in other directions. 

We, however, are a group of teachers of surgery and it seems to me that 
it is our duty and responsibility to take an active part in doing something about 
the training of the surgeon. I intend, therefore, Mr. President, at the end 
of my remarks to propose a motion unless I shall be out of order. But before 
I come to that motion, I should like to say that I am struck by the fact that 
there are certain serious defects in our approach to this problem which have 
not been touched upon. 

Every speaker has mentioned the unsatisfactory state of affairs which 
permits a medical student after licensure by the state, to go out and perform 
any sort of operation which he wishes to undertake. All have mentioned also 
the fact that students nowadays go into a hospital for an internship, get ex- 
posed a little to surgery, and scatter to the four corners of the compass to 
carry out what they have learned. 

Aren’t these two factors chiefly responsible, gentlemen, for the large 
amount of poor surgery that is being done all over the country? Is there 
any good reason that can be offered for assuming that a man who has just 
graduated in the lower ten in his class, we will say, one of those to whom 
Doctor Lewis referred, has any right to practice surgery merely because he 
has had an internship which has exposed him perhaps to six or eight weeks 
of surgery? As a matter of fact is it not possible that such an internship 
may be a source of more harm than good? Is not an enthusiastic young 
man likely to overestimate the value of such a training and to develop a false 
sense of security, especially when such a rotating internship is acceptable to 
the American College of Surgeons, is apparently recommended by the Ameri- 
can Medical Association, and is given an official recognition as a satisfactory 
sort of training by several state boards of health ? 

These are very fundamental defects. It seems to me that an examination 
into this whole question cannot possibly exclude an inquiry into what con- 
stitutes a suitable internship as a preliminary basis for a further surgical train- 
ing. Is it not time to state frankly that an internship which permits an 
experience of only two or three months in surgery is ;not suitable and not 
acceptable ? 

I shall, therefore, Mr. President, propose that you, sir, appoint a standing 
committee of this Association to report next year at our meeting on a con- 
tinuance of study of the question of the proper qualifications of a surgeon, in 
order that something may be done about it, instead of merely a reiteration of 
discussion. 

Dr. Roy D. McClure (Detroit, Mich .). — We have recently made a study 
in Michigan for the State Medical Society of the necessity for postgraduate 
teaching in Michigan. I would like to bring to your attention this postgraduate 
medical education pamphlet, published by the Michigan State Medical Society 
last year, reporting this study. We sent out examination questions to i,ooo 
doctors and had a large number voluntarily answered, giving us a fair idea 
of the present state of knowledge of students of the classes of 1910, 1920 
and 1930. In this way we got some idea of the necessity for further post- 
graduate education. 

As to the training of a surgeon, there can be no doubt there is great need 
for more better trained surgeons, not more surgeons but more surgeons who 
have had broader training. Anyone who has gone into the study of appendicitis 
mortality alone within recent years is simply appalled at the difference in 
postoperative death rates in the different hospitals. I know of one hospital 

529 



ALLEN O. WHIPPLE 


Annals of Surcerv 
October. 1925 

^yI^cre the dejith rate is per cent, as compared to 4 to 6 per cent in rela- 
tivel}^ neai by hospitals. Phis comes about because every man operates for 
appendicitis regardless of the fact that he has had no adequate training for 
piacticing suigei}'’. Until this state of affairs is corrected we cannot expect 
improvement. ^ 

I feel, as Doctor VVhijjple said, we should not have standards of surgery 
forced upon us by legislation but corrective measures should come from within, 
and we, ourselves, should take the first step to improve the surgeon by provid- 
ing five year training periods in adequately staffed hospitals. This will, of 
course, necessitate the cooperation and reorganization of many non-teaching 
hospitals, but I believe^ with the proper approach that this cooperation can be 
obtained and that it will lead to great benefit to the surgical staff as well as 
to the hospital. 

Dr. Hugh Cabot (Rochester, Minn.). — ^\Ve hear from the seats of the 
alleged-to-be-mighty that there are too many specialists. It has even gotten 
into the papers. This statement seems to me so violently untrue that I ven- 
ture to state the case in opposition. 

There are not too many specialists in any field. There are altogether too 
many alleged specialists, people whose onty evidence for specialization is their 
willingness to admit it. 

If we should toda)^ set up a standard such as that proposed by Doctor 
Heuer, we should, I believe, be entirely unable to educate in any such way 
the number of surgeons which this country really requires. I think the crux 
of this matter is that there are today available, as Doctor Whipple has sug- 
gested, hospital organizations which can be used, if certain alterations are 
made, for satisfactory graduate education. They are not now being used. If 
we should by fiat decide that nobody should be allowed to practice surgery 
who had not had what we believe to be an adequate training such as proposed 
by Doctor Heuer and Doctor Whipple, we should be utterly unable to train 
those people in a satisfactory way. 

We should like to believe that we could depend upon university organiza- 
tions and upon the affiliated hospitals. Of course this is quite out of the 
question. We must draw into this picture a lot of hospitals now not doing 
jiroper teaching, not much concerned with anything more than the sending 
forth of alleged surgeons who lack proper qualifications and who must learn 
their surgery largely by trial and error. 

I believe that this body probably could do more than any other to crystal- 
lize opinion in that direction, and lead toward the setting up of the proper 
organizations for teaching. They do not today exist, and we are required 
to see that they do exist before we lay down fiats as to what ought to be 
done. 

I am interested in the awarding of advance degrees. I think them very 
desirable, but certainly they cannot be required. They do, however, tend to 
bring the whole problem under the purAuew of. the university, where I think 
education in all fields ultimately belongs. I believe we should, as far as possi- 
ble, encourage the men who are taking five or more years in preparation 1^° 
come candidates for a degree where tlieir affiliations are such that it is possi e. 
That we cannot force it is obvious, but I believe we should encourage it. 
think, in fact, we have not encouraged it sufficiently. 

The crux of what I want to say is that we now have a restless mass ot 
potential instructors perfectly capable of teaching surgeons as we thin ' t ley 
ought to be taught. • They are not organized, and I think we can do a goo 
deal to help in their organization. 
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It is an interesting consideration regarding the continuity of medical 
thought, and perhaps for us a fortunate one, that of the two medical writers 
on Greek medicine, the one, Hippocrates, gives us an epitome of medical and 
surgical science at the very height of the ancient Greek civilization, and the 
other, Galen, sums it up at the end, within a few centuries of the fall of the 
Roman empire. In literature, art, and science, after Hippocrates began the 
gradual decline which, arrested though it was by many brilliant interrup- 
tions, finally ended in the chaos of the early Middle Ages ; but in medicine 
we may say that, once established on the principles of humanity and com- 
mon sense which Hippocrates established, its progress was sure and steady. 
Yet Galen summed it all up in his voluminous, controversial, often difficult 
and exasperating, but after all, brilliant, keen, and invaluable summary. 
During the 600 years between Hippocrates and Galen, there stand out the 
names of many real contributors to the science and art of medicine. 
Praxagoras of the school of Cos, Erasistratus and Herophilus, the anatomists 
of the school of Alexandria, who were the first to systematically dissect 
the human body, and contributed so much to our knowledge of the circula- 
tion and of the nervous system, and many others who were born, worked, 
and died in the interval between Hipj^ocrates and Galen. Their writings 
have gone from the face of the earth, and all we know of them comes from 
the synopsis and quotations made by the great Galen. In spite of all his 
faults, we cannot but be thankful for his life, his work, even his contentious 
spirit, which led him in his argumentative style to cjuote so freely, in order 
to compare or refute- their statements, from authors whose works have been 
blotted out by the hand of time. 

Hippocrates, the great, the admirable, the divine, as Galen repeatedly 
calls him, looms in the skyline of the distant past ; like a mountain, half 
hidden by mists and clouds,, we I'ecognize his greatness, we know little of 
his life. But apparently he never signed his, treatises, and we have in mem- 
ory of him three, large volumes, some of them written with a lofty moral 
purpose, like the oath, and some of them showing his greatness, because per- 
vaded with that common sense, which as Galen shrewdly remarks, is in 
spite of its name so rare that few people manifest it in the affairs of daily life. 

It was the custom in his day to indulge in short and pithy sayings called 
aphorisms,’’ or in modern lingo “wise cracks,” as shown by the reputation 
rightly or wrongly won by the “seven wise men” of ancient Greece by just 
such sayings. We have a book of several hundred 'of them, -a credit to 
the great Hippocrates, beginning with the famous “Art is Long, Life is 
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Short, etc., which is the best of all, and ending with its close rival, “What 
medicine will not cure, the knife will cure; what the knife will not cure, 
the cautery will cure; what the cautery will not cure, may be considered 
incurable.” The long list between these two contains many which it is hard 
to believe were not interpolated by subsequent writers and commentators. 
Certain of Hippocrates’ works. Prognosis, Diet in Acute Disease, Fractures, 
Dislocations, etc., are written with a common sense and authority that mark 
them as the works of a truly great master. Others were plainly written by 
writers belonging to different schools of medicine though perhaps some of 
them were the pupils and successors of the great Hippocrates. Jones, who 
translated his w^orks for the Loeb Edition, regards them as a part of the 
library of the medical school at Cos. The principal treatises are available 
in adequate translation and comment b)f Adams, Littre and others. 

In general, if you compare the works of ancient medical authors on 
surgery with those on medicine, the former are characterized by greater 
clearness and lucidity. In surgery the problems presented are immediate 
and urgent, and require above all common sense and mechanical skill, swift- 
ness, and cooperation between the hand and brain, and results for better 
and worse were, and had to be, quickly evident. What were they to do for 
the so called medical cases? Watch their course, care for the diet, and, as 
Hippocrates said, assist nature in her efforts to cure the patient. Having 
no chemistry, is it any wonder that they emploj'ed that great complex of 
philosophy, imagination and astrology called the doctrine of the humors, to 
explain the ills to which human flesh is heir? They had to have something, 
and they argued for this system so convincingly that everyone believed them 
for 2,000 years. And occasionally Galen argues so well for it that I almost 
believe him myself. I certainly find it as clear as modern medical chem- 
istry, which, after all, may in a thousand years or so be on the top shelf 
with the works of Galen. 

Since they had to do surgery, and the mechanics of surgery are so 
simple as compared with the chemistry of medicine, it is interesting to compare 
some of their surgical procedures with the present day. I am going to try 
to give you a brief account of what they thought about surgery, not included 
in the translations of the great works which you may read in the excellent 
translations of Adams and of Jones, but some of the minor treatises. 

I am going to begin not with surgery, but with an account of the first 
experiment on an animal that I have found in literature. As all the writings 
of the Hippocratic collection may be dated not later than the fourth cen- 
tury, it may be dated no later tlian that. Now you should remember that 
the writings of the early poets were taken seriously by the ancient Greeks. 
Their old and new Testament may be said to have been the works of Homer 
or Hesiod, with their fantastic description of the gods and of natural 
phenomena. Now an early poet, Alcaeus of Lesbos, had written a poem m 
the dog days beginning, “Moisten your lungs with wine, for the dog star 
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rises aijain,” for which reason or some other the ancients and even Plato 
concluded that the fluid nourishment went down the windpipe, and in some 
mysterious manner tunneled from the lungs to the bladder, where the surplus 
was eliminated, while only the solid food went down the esophagus into 
the stomach. Then someone discovered the epiglottis, which would plainly 
prevent the liquid getting into the trachea. However, the poet and the 
philosopher could not be quite wrong, they said, enough fluid must get 
under the epiglottis to properly moisten the lungs. It was to prove this that 
the experiment under discussion was advised. It occurs as a digression in 
the quaint treatise on “The Heart.” I give it in as close an approximation 
as I can make to the writer’s own words. 

Hippocrates de Cordi {Kuhn, vol. i, p. 485 ). — ■“The heart is pyramidal 
in shajre, in color quite red. It is surrounded by a smooth capsule. In the cap- 
sule is a little fluid resembling urine, so that evidently the heart moves about 
inside this capsule. The reason for this is that the heart, with this protection, 
may be unimpeded in health and growth. It has just enough moisture to pre- 
vent it from becoming overheated. This fluid the heart absorbs and turns 
into serum. It takes it in and expends it continuously, receiving first from 
the lungs the fluid which we drink. The most of the fluid we drink goes into 
the stomach, because the esophagus is like a funnel and receives the most 
of the fluid, and the food ingested. Some of the fluid gets into the pharynx, 
being sucked in as from a nipple, about as much as can get in without being 
noticed as the main stream goes by. For the epiglottis is a tightly fitting 
cover and will not let in any more fluid than this. This may be proved if 
you will dye some water blue or red, and give it to a thirsty animal to drink, 
preferably to a hog. For this animal is neither a lover of beauty, nor neat in 
its habits. Then cut its throat while it is still drinking, and you will find 
this stained by the colored fluid. This operation, however, cannot be properly 
performed by everybody. There is no doubt about the fluid, then, that the 
human windpipe takes in some of it. But, you may answer, how is it that 
if a lot of fluid gets in it produces severe coughing and choking. For this 
reason, I reply, it is carried in the opposite direction to the expired air. For 
the little fluid that gets through the crack under the epiglottis does not inter- 
fere with the expiration of the air, but runs along the inner wall of the 
trachea, so that the moisture smooths the way for the passage of the air. 
This moisture is drawn out from the lung in turn, together with the expired 
air. The air, which is a means of producing health, the lung has to expel by 
the same route by which it took it in. Some of the moisture it absorbs into 
its enveloping membrane (the pleura) and some it allows to escape with the 
air. ^ In the same way the palate separates the air from the moisture during 
expiration. The air has to be expired for the excellent reason that these 
things are not a form of nourishment suited to human nature. For how 
can raw wind and water nourish a man? No, they would be more likely to 

increase any disease already present. But to return to our description of the 
heart.” 

I have a great liking, as far as I can, to find out exactly what the ancient 
writers said on surgical subjects. Comment and summary are good, but 
let us see what they actually said. In a book entiled “Diseases” in the 
Hippocratic collection I found the following description of an operation for 
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empyenm, which throws much light on the ancient methods of recognizing 
the presence of pus in the pleura and getting rid of it when found. It is 
a part of a discussion of abscess in the lungs and pleura, evidently follow- 
ing pneumonia. 

Hippocrates, Discosc //, vol. 2, pp. 28 ^'). — ^'Another Disease. 

When the duration of the disease becomes longer, the fever is severe and the 
cough is mcreasing, and the side is painful, and he cannot bear to lie upon 
the well side, but has to lie on the side of the disease, then the feet swell, 
and the hollows of the eyes. When the fifteenth day after the rupture arrives 
give him a profuse bath of hot water, sit him in a firm seat that he may not 
move, let an assistant hold his hands, while you shake his shoulder and listen 
to hear on which side the pus makes a splash. Hope it is on the left so that 
you can make your incision on that side, for it is less deadly. If on account 
of the thickness of the tissues and the fulness of the cavity it does not give 
out a sound, so that you cannot make out where it is, which sometimes occurs, 
make an incision on the side which is more swollen and painful, rather below 
and behind the swollen part, so that an easy outlet may be afforded for the 
pus. First incise the skin between the ribs with a broad knife, then wind 
the blade of the knife with a strip of linen leaving out the point to the breadth 
of a thumb nail, and push it in. Then when you have let out as much pus as 
you think best, stuff the wound with a drain of raw flax to which a thread 
is attached. Let out the pus once a day. On the tenth day when you have 
let out all the pus dress it with fine linen. Then introduce through a small 
tube a mixture of oil and wine, warm, so that the lung which has gotten 
used to the moisture of the pus may not be suddenly dried. Draw out the 
liquid wdiich has been injected at night in the morning, and that injected in 
the morning at night. When the pus becomes thin like water, and feels slip- 
pery to the finger and is small in quantity put in a hollow tin tent. When the 
cavity is entirely dry, cut off the drains a little at a time and allow the incision 
to heal, till you take out the drain. An indication that the patient will re- 
cover: if the pus is white, clear, and has fibers of blood (like blood clot?) 
they generally get well. If on the first day the discharge is the color of 
egg yolk, and in the next thin and greenish with a bad odor, they die when 
the pus has run out.” 

Operation for Empyema (Liftre, on diseases, vol. 7, pp. 150 )- — ^After 
a long course of expectorants, eic., he goes on: “If treated in this way these 
diseases get well unless a little of the sputum is left behind in the lung, and 
becomes purulent. Under these circumstances the cough becomes^ dry, and 
fever, chills, and orthopnea set in; the breathing is rapid and the voice a little 
harsher and the face is red on account of the temperature. As time goes on, 
the disease becomes more evident. If you get hold of the case within ten 
days, use a heating diet and warm baths, and inject into the lung something 
to cause the pus to be expelled, and employ all other means to produce this 
result, and let the regime be suited to empyema, and keep the head dry so 
that no additional fluid may run down from it. And if as a result of the 
infusions the pus is not softened and brought up, but ruptures from the lung 
into the thorax, after the rupture he seems to be well, because the pus has 
escaped from a small cavit)'^ into a large one and the inspired air gets into 
its proper place in the lung. But as time goes on the chest cavity is filled 
with pus, and the cough and fever and other painful symptoms afflict him 
more severely, and the disease becomes manifest. In that case one should wait 
15 days after the rupture, so that the pus may mature again; because when 
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the pus escapes into the large space (in the chest) it becomes cooled and mixed 
with fluid already in the chest, so as to be only half purulent. If he begins to 
cough it up of his own accord during this time, assist nature by drugs and 
fluids, and during the last days after the rupture encourage him to get up 
before his muscles get too weak, and keep his head clear to prevent catarrh. 
If he does not cough it up, and the signs (of empyema) become evident 
in the chest, stop his food and drink, bathe him with warm water, place him 
on a firm seat, let an assistant take hold of his shoulders, and you yourself 
shake him, holding your ear to the chest, so as to see on which side the signs 
appear. Hope it is on the left, because it is more deadly to cauterize, or 
incise on the right. As much as the right side is the stronger, by so much 
the diseases on that side are more violent. If the fluid is too thick to splash 
so that there is no sound in the chest, while the breathing is rapid, the feet 
swollen, there is a short cough, do not be deceived, you may be sure that 
the chest is full of pus. Dip a thin piece of linen cloth in Eretrian clay, 
moistened and finely powdered, and wind it around the chest, and the place 
where it dries first is the place to cut or cauterize, as near as possible to the 
diaphragm, but be on your guard not to injure it. If you prefer you may 
anoint the chest with the Eretrian earth, and observe just as you did vdien 
you used the linen, being careful to anoint the whole chest at the same time, 
lest the part anointed first, dry too soon. After you cut or cauterize, use a 
drain of raw flax, and let the pus out gradually. When you are going to 
cut or cauterize, see that the patient keeps the same position that he is to be in 
when you operate, in order that you may not be deceived by the skin slipping 
upward or downward. In your treatment look out for coughing, that the pus 
may not be sucked back into the chest, but drained off dry as soon as possible. 
On the tenth day, let out all the remaining pus, stuff the opening with linen, 
and let out the pus twice a day, and keep the chest as dry as you can by 
regime. This is the way to examine and treat empyemata resulting either 
from injuries, pneumonia or severe catarrah, or falling of the lung against 
the pleura.” 

On Diseases {Littre, Book II, vol. j, pp. pj). — abscess in the chest. — 
“When an abscess forms in the chest there is a dry cough, pain, and fever. 
There is a sensation of weight in the pleura, and a sharp pain always in the 
same place, severe thirst, warm drinks are regurgitated and the patient 
cannot lie on the painful side, but is able to lie on the unaffected side, but 
when he lies down he feels as if a stone were hung from him. The side swells 
and reddens, and the feet also swell. This requires incision or cautery, then 
let the pus run out till the tenth day and plug with raw flax. When the 
tenth day comes, inject warm wine and oil, so that the cavity may not at once 
become dry, and stuff with linen. Let out the injected fluid, and reinject. 
Do this four days running. When the fluid becomes as thin as strained 
barley broth, and small in amount, and sticky to the touch, put in a tin tube, 
and when the cavity is quite dry cut off a little of the tube and continue until 
the cavity contracts gradually down on it.” 

SERUM IN THE LUNG. — “If fluid gathers in the pleura, fever and cough 
take place, and rapid respiration, and swelling of the feet, and the nails all 
become curved, and the symptoms are those of empyema, but milder and more 
chronic. And if you perform infusion or give a vapor bath or fumigate, pus 
does not come up. In this way you can recognize that not pus, but serum, 
is present. And if you listen a long time with the ear against the chest, it 
boils inside like vinegar. This goes on for some time and then it ruptures into 
the (pleural) cavity. Then at first the patient seems well and free of his 
disease. Then in time the cavity fills up, and the same symptoms occur in 
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more aggravated form. In some cases the abdomen, the scrotum and the 
face become edematous, and some conclude the trouble comes from the lower 
abdomen, when they look at the swollen abdomen and edematous feet. For 
these swell also, if you fail to incise at the right moment. If such a patient 
shows external swelling he must be treated by an incision into the pleura. 
If external swelling is not present give a thorough hot bath, seat him as you 
do in empyema^ and on the side you hear the splashing sound incise. Try 
to make the incision as low as possible for better drainage. When you have 
incised, dress the incision with raw flax, making the drain thick and pointed 
at the end, and let as little of the fluid as possiWe escape at one time. Then 
if pus appears in the dressing on the fifth or sixth day, most of them get well, 
if it does not appear when you have drawn off all the serum, thirst and cough 
seize on the patient and he dies. 

Auscultation in the Hippocratic Writings. — In paragraph 59 of 
the second book on “Diseases” the writer is describing a disease called “The 
Falling of the Lung Against the Chest Wall.” He is undoubtedly speaking 
of the false membranes which develop in a dry pleurisy, and the friction 
rub which develops as a result. The writer describes the cough, painful 
and difficult respiration, states that a noise like leather is heard, and he 
adds, he seems to breathe through the chest. After describing the treat- 
ment he goes on to say, “If this results from a wound or from the incision 
of an empyema (for it sometimes does), tie a bladder to a tube, fill it with 
air and inject it into the chest, and put in a hard tin plug and push the lung 
back. You will have the best luck with this sort of treatment.” Here is the 
ancient germ of nitrogen injections in phthisis, to push the lung away from 
the chest wall, and put it at rest. 

We know that Laennec, the discoverer of auscultation, recognized that 
some of these facts about auscultation were hidden away in the Hippocratic 
writings from which neither he nor anyone else had unearthed them. He 
cites the passage in paragraph 61, on dropsy, on “Serum in the Lung.” 
“And if you listen a long time with your ear against the chest, it boils inside 
like vinegar.” I suppose these we should call “fine moist rales.” Anyway 
he held his ear against the chest, and could hear more or less what was 
going on inside. That is the way he heard the friction rub “like leather, 
and that is how he heard the splashing sound in empyema. That is all we 
possess about auscultation in the Hippocratic writings, but that is suffi- 
cient to show that they were familiar with direct auscultation and recognized 
certain characteristic sounds. All these attempts, which were manifested 
intelligent interest, slept in their books wn'thout being developed, or even 
understood, till Laennec, who by controlling the sense of hearing by patho- 
logic anatomy, pushed auscultation so far and rendered such service to the 
art of auscultation. 

Hydrops (Litfre, vol. y, p. 224, Par. 23 ). — “Hydrops results from causes 
like these. When one gets thirsty in the summer season, and drinks a great 
deal of water very fast, this disease is most likely to occur. For the lung 
being saturated discharges it into the chest. In the chest it causes severe fever 
so as to melt the fat, which surrounds the bronchi, and when the fat begins 
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to melt in large amounts, in a little while the serum collects. It occurs also 
when swellings appear in the lung, are filled with serum, and burst into the 
chest. That hydrops results from swellings in the lung, witness the occurrence 
of swellings both in the cow and the dog and the pig. In these quadrupeds 
most frequently occur swellings in the lung containing serum. If you incise 
them you will quickly recognize this fact, for the serum will flow out. It 
seems that such swellings occur in man much oftener than in cattle, for as 
much as we employ a more unhealthy diet. Many cases also of empyema 
have resulted from such swellings. The following symptoms occur at the 
outset of the disease : dry cough, hoarseness of the throat, chills, fever, and 
orthopnea, the skin is dropsical, the feet swell and the nails become curved. 
While the fluid is in the chest, the distress is severe, when it gets down into 
the lower abdomen, the patient seems easier. Then as the disease pro- 
gresses and the abdomen gets filled up, the former symptoms return. Some- 
times a swelling occurs on the chest, and shows us where to cut. If the 
point is not evident give a copious hot water bath, take hold of his shoulders 
and shake him, then listen to hear on which side there is more splashing. 
Having ascertained this cut down over the third rib from the last down to 
the bone. Then bore through it with an augur, and when you have cut 
through, let out a little of the serum, and having let it out plug it with raw 
flax and place a soft sponge over it; then bandage so that the plug will not 
fall out. The fluid ought to be let out once a day for 12 days. After the 
twelfth or thirteenth day let off all the fluid, and after that if any fluid col- 
lects, let it out, and administer foods which will dry the cavity. The fol- 
lowing remedies ought to be administered after the operation. Prepare a 
dram’s weight of silphlium, grate a piece of aristolochia as big as a fawn’s 
knuckle, take a pint measure of clean barley meal, and the same amount of 
lentils or vetch, mix this with honey and vinegar, and make 60 pastilles. Then 
every day dissolve one of these in a half a cup of dark wine, the more astrin- 
gent the better, and let him take it on a fasting stomach. Order him to pursue 
the same regimen and exercise as previously, and if his legs and thighs swell, 
incise them confidently. If you treat the patient in this way, you will quickly 
restore him to health.” 

A brief extract from Hippocrates on “Wounds” or “Ulcers,” shows that 
the Greeks had the same word for both, and that they had an idea of first 
intention, and aimed to get it when they thought it possible, but as our author 
remarked, “Judgment was difficult.” Also we note they too moisten no 
wounds with anything but wine, which was the nearest thing to alcohol 
they had. ' ! ' 

Hippocrates, on wounds {Kuhn, vol. 5, p. 307). — “No wounds should 
be moistened with anything except wine unless the wound is in a joint. Be- 
cause dryness is more nearly a condition of health, and moisture more nearly 
allied to disease. A wound in moist and healthy tissue is dry. It is better 
to leave a wound unbandaged, unless a cataplasm is applied. Certain wounds 
ought not to have cataplasms applied. Fresh wounds are less suitable for 
cataplasms than old ones, and wounds in the joints. Restriction in the amount 
of food, and drinking nothing but water are most useful in all wounds, more 
especially in the recent than those which are old, or for some reason inflamed, 
or likely to become so ; or when danger of necrosis exists, or- inflamed wounds 
about the joints, or where there is danger of convulsions ; also in wounds of 
the abdomen, but most of all in fractures of the skull and femur or any other 

537 



FRED B. LUND Annal. of Siirccrv 

October, 1935 

bone. Standing erect does wounds the most harm, especially if the leg is the 
wounded part. Patients ought neither to walk about, or even be allowed the 
sitting position. Rest and quiet do the most good. Recent wounds, as well 
as the surrounding parts, will be less liable to inflammation, if one can in- 
duce suppuration as soon as possible, and not let the pus be blocked up in the 
opening of the wound, or if one can bring it about that it does not suppurate 
at all, except the little pus that necessarily appears, but keep it dry with some 
remedy that is not too harsh. For if it is dried to excess fever will come on, 
as indicated by chills and throbbing. For the wounds become inflamed when 
they are going to suppurate on account of the alteration and heating of the 
blood, till it softens and pus appears, in wounds of this sort at least. When 
you decide that a cataplasm is indicated, do not apply it to the wound, but 
to the surrounding parts, so that the pus may have free exit, and the tissues 
which are hardened rendered soft. In wounds made by the cut or thrust of 
a sharp weapon a remedy which will stop hemorrhage is indicated, as well as 
something which will prevent suppuration and dry up the wound. When the 
flesh has been lacerated and contused by the weapon, the wound should be 
treated in such a way as to produce suppuration as quickly as possible. Be- 
cause (if this is done) it will be less inflamed, and the tissues which have 
been contused and lacerated and putrid and purulent have to soften and 
come away. After that new tissue sprouts up. It is a good plan in fresh 
wounds, except those in the abdomen, to allow a lot of blood to escape, as 
much as you think is required for the purpose, both from the wound itself, 
and any lacerations of the surrounding parts, especially in wounds of the leg 
or fingers or toes. On account of the escape of blood the parts are drier, 
and less swollen. These conditions prevent the wound from becoming moist, 
indeed, for the most part suppuration results from the presence of blood, and 
the changes which take place in that blood. It helps after the escape of the 
blood to bandage over such wounds a piece of sponge, soft and thick, and cut 
to the appropriate size, preferably dry, rather than moist, or to place leaves 
of delicate texture over the sponge. Oil or softening or greasy remedies are 
not good for such wounds, unless they are already well on their way to a 
cure. Oil is not good for fresh wounds either, neither are greasy or fatty 
remedies good for them especially when the wound needs a lot of cleansing. 
To sum up, use oil only for anointing in both winter and summer, or for such 
conditions as is needed. 

“It is a good thing to move the bowels by enema in most wounds, especially 
in head injuries, and wounds of the abdomen and joints; also when there is 
danger of gangrene, in sutured wounds, in wounds which corrode, and un- 
dermine the tissues, and others which are slow to heal. But when you decide 
to bandage, do not smear on the ointment before you have thoroughly- dried 
out the wound, then put it on ; but sponge out the wound many times with 
a sponge, dry it with a clean dry fine linen cloth applying it many times. 
Having applied in this wa)*" the remedy which you think will be useful, either 
bandage it or not, as seems best. For most wounds warm weather is mote 
favorable than winter except those in the head and abdomen. The equinoctial 
season is still better. These wounds which have been thoroughly cleansed 
as far as is necessary to make the granulations dry generally do not produce 
exuberant granulations. If a piece of bone has sloughed out on account of 
cauterization or trephining or any other cause, the scar resulting froin the 
wound becomes concave and the cleansed wounds are reluctant to heal. They 
come together under compulsion, but not of their own accord. These in which 
the wound is surrounded by inflammation do not heal until the inflammation 
has ceased, nor are wounds likely to heal, in case the surrounding parts are 
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blackened either from softened lilood, or blood supplied by an adjoining vari- 
cosity and they won’t heal at all until you get the surrounding parts into a 
healthy condition. 

CIRCULAR WOUNDS. — “If there is a cavity beneath, it ought to be in- 
cised clear around with a circular incision, or half way around, to an extent 
corresponding to the nature of the case. In every case complicated by erysipelas, 
the system should be cleaned out by catharsis in the direction most suitable to 
the particular cases, either upwards or downwards. When edema occurs around 
a wound, at a time after the inflammation has subsided, the edematous tissue 
has pus under it. A wound which has swollen on account of inflammation, 
and does not subside when the other parts which become inflamed at the same 
time have themselves subsided, is in danger of not healing readily. In cases 
resulting from falls or some other injury by which the tissues surrounding 
the wound are torn apart or crushed and swollen, and suppurate, the pus 
from the swollen part runs out of the wound. In these cases, if you think 
cataplasms are needed, do not apply the cataplasm to the wound. Rather 
apply it to the surrounding parts, so that the pus can get out, and the hard- 
ened tissues soften down. Where they have softened and the inflammation 
has ceased, bandage on sponges so as to bring the separated edges together, 
beginning with the healthy parts and gradually progressing. Bandage plenty 
of leaves over the sponge. When edges cannot be brought together because 
the tissues are moist, this tissue has to be cleared out. If the wound extends 
deeply under the flesh on both sides, both on account of the bandaging and the 
weight of the dressing it will rise up in curved surfaces in the center. If 
one will incise such a wound on a director, widely if it can be done, to allow 
free drainage, one should incise outward from the opening of the wound in 
the direction which seems to aflford the best chance and in this way apply 
remedies, whatever you think are indicated. Generally speaking one ought to 
get a clear look straight into any wound which has a cavity in case there is 
no swelling. If now there is any putrefaction in it, or the flesh lining it is 
moist, and rotten, that wound and the surrounding tissues will be dark and 
greenish in appearance, and the mordant ulcers, where there is spreading 
gangrene, feed on the tissues and eat into them. This kind of ulcer also will 
be surrounded by dark greenish colored tissue.” 

Page IJ4. — “A cataplasm for swelling and inflammation in the surround- 
ing parts. Boiled mullein, raw trefoil leaves, with boiled sedum leaves and 
polium. If the wound needs to be cleared out these are all cleansing, also 
fig and olive leaves and leeks. These must all be boiled, and especially agnus 
(castus), fig, olive and pomegranate leaves. The following should be used 
raw. Mallow leaves crushed in wine, also leaves of red and green origanum. 
One should mix with all these flax seed roasted and powdered as finely as 
possible. When erysipelas threatens following a wound, crush the raw leaves 
of_ woad and apply with the flax seed, or moisten the flax seed with the 
juice of nightshade or woad, and apply it. When the wound itself is clean, 
but inflamed, together with the surrounding tissues, boil lentils in wine and 
reduced to a fine powder, use a little oil with it and spread it on and band- 
age. Also boil the leaves of the dog briar in water, powder it finely and 
spread it on. Spread a clean piece of thin white linen over it, and wet it 
with a mixture of wine and oil. When you want to bring the wound together 
prepare the leaves of the dog brier just as you did the lentils or nasturtiums 
and mix fine flax seed with it. This is the way to use flax seed and green 
agnus castus, and ‘apple alum,’ moisten them with vinegar.” 

, -Pogre 226 . — ‘Swellings of the feet of spontaneous or non-spontaneous 
origin which do not subside under cataplasms (either the swelling or the in- 
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flammation) , oi i espoud to bandaging or sponges or wool or something of the 
sort to the healthy part, but following this swell up of themselves and become 
inflamed, the leason foi this is the congestion of blood in the veins, unless it is 
accounted for by a contusion. If a similar condition exists in any other part 
of the body, the cause is the sanie. Here the blood must be evacuated pref- 
erably by the veins over the part, if they are in evidence. If not, puncture 
the swellings deeply and at numerous points. In this case and any other 
where punctures are made, do it in this way, and employ the sharpest and 
thinnest knives, and when you take away the blood with the probe, do not 
bear down so hard as to produce contusions. Wash with vinegar and do not 
leave any clotted blood in the openings of the veins. Anoint carded, unwashed 
wool with a hemostatic remedy and bind it on loosely, drench with oil and 
wine, and put the bandaged part in such a position that the blood will flow 
upward (toward the body) and not downward. Put the patient on a light 
diet and let him drink nothing but water. If on removing the bandage you 
find the punctures inflamed, apply the cataplasm made from agnus castus 
and flax seed. If the punctures ulcerate and connect with one another, use 
the remedies suitable to finish the cure. 

“When there is a varix in the leg either projecting or concealed beneath 
the skin, and the leg is bluish black and appears to need blood letting, by no 
means puncture tlie legs, because in most cases large ulcers result from the 
punctures, on account of the congestion of the veins. One should in these 
cases open the varix in several places, where it seems to be needed. When 
you open a vein, if when you loosen the fillet and let the blood out, it does not 
stop Ifleeding, hold the part so that the blood will flow in the opposite direction, 
whether in the leg or the arm, as if to force the blood backward, and have the 
patient lie in that position for a longer or shorter time. Then bandage in 
the same position, leaving no clot in the cuts. Then put on a double pad, 
after moistening it with wine, and above this clean wool soaked in oil. Even 
if the flow of blood is excessive this will stop it. If inflammation comes on 
because a blood clot forms in the incision, it will suppurate. The incisions 
should be made after partaking freely or moderately of breakfast with its ac- 
companing liquid nourishment, and when the patient is warm, preferably on 
a warm day than a cold one. 

“In applying a cupping glass, if blood continues to flow after you take away 
the glass, especially if much blood or ichor flows from the cuts put it on again 
quickly before it is filled, and suck out what is left. Otherwise clots will 
be left in the cuts and afterwards inflamed ulcers will result from them. Such 
cuts ought to be washed with vinegar and not moistened afterwards, nor 
should the patient lie on the cuts. Some hemostatic remedy ought to be rubbed 
into the cuts. When a cupping is required below the knee or over it, it should 
be applied with the patient standing, if he is able to stand.” 

The School of Coe treated hemorrhoids just as we do, by cautery, and 
ligature. Varicose veins were ligated and excised through multiple incisions. 
In the following brief description of the operation for hemorrhoids by two 
different writers in the Hippocratic collection, you will notice that the first 
writer who advocates the ligature advises the surgeon to leave one behind, 
presumably as we do, to avoid stricture, while the second states emphatically 
that all should be burned off. The advice of the second writer to let the patient 
cry out, because that helps to evert the rectum, is a grim reminder of what 
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both patient and surgeon had to endure for more than 2,000 years, until the 
advent of anesthesia. 

Hippocrates Regimen in Acute Diseases {Kiihn, vol. 2, p. pp). — 
LIGATURE. — "You may pierce hemorrhoids in the same way. Introduce with 
a needle a very coarse thread of unwashed wool, and tie off as much as 
possible; this treatment is safer. When it is thus compressed, treat it with 
remedies to cause necrosis and do not irrigate them till they have come away, 
and always leave one behind, etc” 

On Hemorrhoids {Kuhn, vol. 3, p. 340 ). — cautery. — "The mouths of 
the veins pour out blood for this reason. If bile or phlegm gets settled in the 
veins in the rectum, it heats these veins. The heated veins attract blood from 
the small veins nearest to them, the inside of the rectum is congested and swells, 
and the ends of the veins project, at the same time they are bruised by the 
feces passing out and ruptured by the collected blood, and spurt out blood, 
usually during dejections, sometimes without dejection taking place. Their 
treatment is as follows : 

"First, one ought to know the peculiarities of their situation. For if you 
cut, excise, sew and ligate, or cause to putrefy tissues in the rectum, though 
these procedures seem terribly severe, you will not do any harm. I order 
seven or eight irons to be gotten ready, one span long and the thickness of a 
thick probe, curved at the end, width at the end as wide as a small obol. 
Purge the patient with a cathartic the day before; on the day you are to 
cauterize, put the man on his back with a pillow under his buttocks, and force 
the rectum outside as far as you can with your fingers. Get your irons white 
hot and burn till you dry them up and leave none untreated. Cauterize so as 
to^ leave none of the hemorrhoids uncauterized, but burn them all off. You 
will recognize the hemorrhoids without difficulty. They project into the in- 
terior of the rectum like bluish clusters of grapes, and spurt blood as soon 
as the rectum is turned inside out. Let the patient’s hands and head be 
held while the cautery is at work, so that he cannot move, but let him shout, 
for that forces the rectum outwards. After the cauterization, boil lentils and 
vetch crushed in water till soft, and apply for five or six days. On the seventh 
cut a soft sponge into a thin strip. Let the sponge be six inches wide, then 
put over the sponge a piece of linen of equal size, thin and smooth, smeared 
with honey. Then put the index finger of your left hand under the middle of 
the sponge, and force this as far into the rectum as possible. Then put 
some wool under the sponge so that it will stay where it is in the rectum. 
Put a bandage around the waist and attach a strip to it behind, and bring it 
forward between the legs and bind it to the girdle at the navel. Bandage on 
also that medicine which I said hardens and thickens the skin. That ought to 
be bandaged on for no less than 20 days. Give him for nourishment once a 
day broth of wheat, flax, millet, or bran and let him drink water. When 
he sits down to stool, irrigate with warm water. Let him take a bath on the 
third day. 

ANOTHER treatment. — "Evert the rectum, and flush it thoroughly with 
warm water. Then cut off the tops of the hemorrhoids. Get ready this 
remedy before you cut. Urinate into a copper vessel, and sprinkle finely 
powdered copperas over the urine, then mix it by shaking the vessel and dry 
it in the sun. When it is dry, scrape the residue together, powder it finely, 
apply it with the finger, put a piece of oiled linen over it and bandage on a 
sponge above this.” 

ANOTHER kind OF HEMORRHOIDS. — "A second kind of tumor like a mul- 
berry with projecting tissue grows on the veins, and if the condyloma, so 
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called, projects outside and is extensive; a kind of encircling lid covers the 
rectum. Let the man kneel and bend over two round stones and inspect 
and you will find the parts between the buttocks close to the rectum swollen' 
Blood will flow from within, and if the tissue is soft under this lid the con- 
dyloma may be removed with the finger. It is no harder to do this than in 
skinning an animal to push the finger between the skin and the muscle. One 
should converse while doing thisj and so do it without his knowledge. When 
you remove the condyloma, blood will certainly flow most profusely from the 
raw surface. Quickly wash the parts with astringent wine in which oak galls 
have been macrated and the bleeding vein will disappear with the condyloma, 
and the lid will go back to its former place, and cure will be easy. 

“If the condylomata are higher up, look at it with a speculum and do not 
be deceived by the latter. Because when you open it, it smooths out the 
condyloma, when you close it, it shows it up as it is. Scrape it off with the 
finger, anointed with black hellebore and on the third day irrigate with astrin- 
gent wine. Do not be surprised if blood does not flow when you remove 
the condyloma. If you make a cut in the joints or the arms or legs, blood 
will not flow. If you incise above or below the joints, you will find distended 
veins which will bleed, and it is difficult to stop the hemorrhage in good shape. 
The same is true in the rectum. If you cut above or below the place where 
the condyloma has been removed, blood will flow. If you just remove the 
condyloma at its point of attachment, it will not flow. If it turns out that way 
all is well, if not cauterize, and guard against the irons touching the tissues, 
but bringing them close so as to dry them, and then apply the copperas dis- 
solved in urine.” 

ANOTHER WAY TO CURE HEMORRHOIDS, — “One should have a cautery made 
like a small reed used in making a fence, and fit the iron into it closely. Then 
put a cylindrical tube in the rectum, pass in the white hot cautery, take it out 
often, so that the heat may be endurable and no ulcer result from burning, 
and the cure may take place by drying the veins. But if you do not care 
either to cut or burn flood the rectum with warm water, evert it, triturate 
some smooth myrrh and gall to a fine powder, also Aegyptian aluminum, one 
and a half times as much, and the same quantit}^ of dry ink powder and apply 
them dry. The hemorrhoids will drop off as a result of this medicine. _Do 
this till they disappear. Half burnt copper sulphate will do the same thing. 
If you want to use a suppository take cuttle shell and plumbago a third 
part, a little alum and copperas, gall, a little verdigris. Moisten these with 
boiled honey, make a large suppository, and apply it till they disappear. 

“In women hemorrhoids are to be treated as follows. Douche the rectum 
with warm water, in which some sweet smelling myrrh has been boiled. Take 
powdered myrrh, washed litharge and gall, add white wine oil and goose fat 
and mix them thoroughly, and prescribe their use after the douche. Evert 
the rectum as far as possible before douching.” 

For fistula in ano the Hippocratic writers employed the ligature and the 
knife. The description of the method will be omitted on account of its length. 
Rowing and equitation are mentioned as causes. For the ligature a five ply 
thread of raw flax was used with a horse hair incorporated in it, so that if 
the linen thread rotted and broke the horse hair could be used to pull another 
linen thread through. After the ligature is tied the patient is told to go about 
his business. The ancient Greeks must have been somewhat immune to ordi- 
nary annoyances if they could do that. If the ligature was unsuccessful the 
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fistula was to be cut open with the knife or a director and packed. Blind 
fistulae, close to the rectum, arc to have the probe forced into the rectum. 
They may be irrigated, but as the author .sa3's, “they will not get well until 
they are cut open." 

Hemorrhage. — In the Hippocratic writings 1 have found nothing about 
the ligature, the use only of styptics cautery and pressure being advised. 
When we come to Galen he tells us when to try the wet Irish linen for ligatures, 
and advises if you cannot get that to use silk or catgut. 

Ligature of Arteries {Galen, vol. lo, p. P41. Biblion N ). — “Sometimes 
hot blood full of exhalations is carried up to the head. Not the least useful of 
the remedies for this is arteriotom3^ You have to shave the head and carefully 
locate the arteries behind the ear and in the forehead and the temples, and 
divide which appear to have more heat and pulsate most strongly. Of the 
smaller ones beneath the skin, if 3^011 cut a piece out of them, just as we are 
accustomed to do for varicose veins, 3'ou will do better. For instance, one of 
our best ophthalmologists cut out quite a piece of the artery which runs over 
the temporal muscles. Generally speaking, the ends which remain of the 
arteries wdiich are cut often retreat into the connective tissues, and this applies 
especially to the small arteries which pulsate less violently. If on exposing 
it the artery appears large and pulsates violently, it is safer to apply a ligature 
fi«t and then divide between. Let these ligatures be made of material which 
dissolves with difficulty. Such in Rome is that of the so called Gaietanoi, 
which is brought from the land of the Celts and is on sale mostly along the 
Via Sacra, which leads from the temple of Rome down to the agora. It is 
easy to get this in Rome, and it is very cheap. If you are practicing in another 
country, get silk ligatures, so called. The rich women in the Roman Empire 
use a great deal of this material, especially in the large cities, where there are 
many such women. If this cannot be obtained in the place where you happen 
to be, choose an aseptic material such as slender gut. For these soften easily 
and quickly come off from the vessels. We like to have them come off after 
{i.e., not before), they have been covered by granulation tissue. The tissue 
that grows up around the cut ends of the vessels makes a kind of plug and 
closes the lumen. When this has occurred is the time when the ligatures may 
slough off with safety. The veins, on the other hand, if you ever happen to 
cut out a piece, it is not so necessary to ligate them with aseptic material, but 
anything else will do. In the case of the arteries, the continual motion opens 
up the mouths of the divided vessels. In the veins when they once close up, 
held together in any old way by a ligature, or puckered up by local applications, 
the surrounding tissue grows over it, especially when the patient who has been 
operated upon keeps still, yet more if this part is kept elevated, and the vessels 
have been emptied. That is just the way we treat varicosities. A varicosity 
is a dilated vein. Such veins occur oftenest in the legs and the scrotum.” 

I would like to take up the surgery of fractures of the skull, in which 
Hippocrates was most radical, advising opening the skull when contusion of 
the bone, or fracture was even suspected, and giving minute directions as to 
how to avoid injuries to the brain. Galen gave a wonderful description of 
fractures of the skull, and description of how to operate, enumerating many 
instruments, much like those we use now. 

In order to continue the policy which was adopted at the lieginning of this 
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paper, I thought I would collect all I could find actually stated about cancer 
in the Hippocratic writings and in those of Galen also. Although the search 
through Galen s 20 volumes is a good deal like hunting through the ocean for 
a few pearls of thought, as the resulting pearls are not very numerous, I will 
present them to you, though many may be found by future doing. It should 
be stated that the ancients regarded the accumulation of the so called “black 
Idle” in the tissues as the cause of cancer. 

Cancer 

Hippocrates. Opera (B. Kuhn, L p. 251) .—“Herpes is the least 
dangerous of all ulcers which feed on tissues, but are hard to get rid of just 
as hidden cancers are.” (Ibid. p. 204).— “Old men do not have swollen 
glands of this sort, but they do have hidden cancers, and cancers of the ex- 
tremities, and keep them till they die.” Aphorism (ioii). (Kuhn, vol. 3, 
P- 754 )- — “Those who have liidden cancers are better not treated. If treated 
they die off quickly ; if not treated they live a long time.” 

Hippocrates, diseases of women (p. yp4 )- — cases where the uterus 
falls upon the ischium, if not quickly moved away, and returned to their 
proper places, they become adherent (dried on) to the ischium. Necessarily, 
the cervix is elevated and held high up. As a result of this position the lips of 
the cervix are forced to close together. From being elevated and closed, it 
becomes hard, and because it is closed and crippled, so that the menstrual flow 
is shut off, it forces the fluid up into the breast, and chest, and the lower ab- 
domen is swollen, and the inexperienced conclude that they are pregnant. 
They have the same symptoms, as women who are seven or eight months preg- 
nant, and the abdomen enlarged so as to correspond to the time, the breasts 
swell and milk appears to be in them. When this amount of time has passed, 
the breasts shrink and become smaller, the abdomen does the same, and the 
milk disappears, and at the time when they thought the baby would arrive the 
abdominal swelling subsides. When this happens the uterus shrinks to a 
marked extent and you can hardly find the cervix, but everything is so 
shrunk and dried up.” 

Ibid. — (Kuhn, vol. 2, p. 7P5). — “And hard tumors appear in the breast, 
some large and some smaller, these do not suppurate, but continually grow 
harder and harder. From these grow hidden cancers. When cancers are 
about to come on, the mouth grows bitter, and every thing they eat tastes 
bitter, and if you give them more to eat, they refuse it, and shut their mouths. 
They become delirious, their eyes are hard and they do not see clearly, and 
pains dart from the breasts to the neck and beneath the shoulder blades, thirst 
seizes upon them, the nipples are dry, and the wliole body l)ecomes emaciated, 
the nostrils are dry and stopped up, and are not elevated with respiration. The 
breathing is superficial and they lose the sense of smell. Also they do not have 
pain in the ears, but sometimes convulsions. When they have gone as far 
as this, they do not recover, but die of this disease.” 

Hippocrates, Epidemics i. — (Kuhn, vol. 3, p. 582). — “A woman in 
Abdera had a carcinoma of the breast and bloody fluid ran from the nipple. 
When the discharge stopped she died. Epidem. VIE, p. 702. — A woman of 
Abdera had a cancer of the breast. It was one of the following sort. Bloody 
fluid was discharged from the breast, and when it stopped, she died. Epidem. 
VII, p. 6pp (af bottom). — “A man who had a carcinoma in his pharynx and 
was cauterized by us got well.” 

Galen. Method xvi. — operation for cancer (Kuhn, vol. 10, p. p2p). 
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“If you attempt to cure cancer by surgery, begin by cleaning out the melan- 
cholic tumor by cathartics. Make accurate incisions surrounding the whole 
tumor so as not to leave a single root. Let the blood flow and do not check 
it at once, but make pressure on the surrounding veins, so as to squeeze out 
the thick blood. Then treat as in other wounds.” {Kiihn, vol. 15, p. 331 ). — 
“We have cured cancer in the early stages, but after it has reached a large size 
no one has cured it without operation.” (Kuhn, vol. 10, p. 141 ). — “We have 
often seen in the breast a tumor exactly resembling the animal called the crab. 
Just as the crab has legs on both sides of his body, so in this disease the veins 
extending out from the unnatural growth, take the shape of a crab’s legs. 
We have often cured this disease in its early stages, but after it is grown to a 
noticeable size no one has cured it without surgery. In all surgery we 
attempt to excise a pathologic tumor in a circle, in the region where it 
borders on the healthy tissue. On account of the size of the vessels, especially 
when they happen to be arteries, there is immediate danger of hemorrhage, 
but if you use ligatures, extension of the disease to the surrounding parts takes 
place. If we elect to cauterize the roots of the tumor, there is also no small 
danger connected with this when the cauterization takes place close to impor- 
tant organs. But in its beginning as I have said, we have often cured this 
disease, especially when the melancholic tumor is not excessively thick. This 
readily yields to cleansing remedies, with which it is treated.” 

Cancer of the Intestines : Galen Commentary on Hippocrates 25TH 
Ap. — (Kuhn, vol, 77, p. 688 ). — “Dysentery resulting from black bile is fatal. 
Dysentery always is caused by that bile which is by some called ‘green’ and by 
some ‘yellow’. Since the intestines are at first irritated by the bitterness of the 
humors, and then eroded, so as to ulcerate and produce dysentery. Dysentery 
resulting from ‘black bile’ is absolutely incurable, differing in no respect from 
cancer with ulceration. When we consider that such a cancer when it occurs 
on the surface is either hard to cure or entirely incurable, although all sorts 
of remedies may be brought in contact with it, it is certainly reasonable that 
when it occurs in the intestine and no longer cannot have a single drug brought 
in contact with it, but is irritated by the excretions which touch its surface, it 
should remain absolutely incurable.” 

Cancer of the Uterus. — Hippocrates, diseases of women. {Littre 
vol. 8, 337 p- 159 )- — “In a woman when the uterus becomes hard, and pro- 
jects through the vulva, when the groins become hard, and there is heat in the 
vulva, all this is likely to degenerate into cancer. Under these circumstances 
one should mash the interior portion of a wild cucumber and a piece of honey- 
comb, pour a cup of water over it and inject it into the rectum. This will 
produce a movement.” 

Amputations : All Galen Says About Amputations Is to be Gath- 
ered FROM Hippocrates in “Joints”. XIII to LXIX. — The best descrip- 
tion of how amputations were done in ancient times occurs in Celsus de 
Gangrena. “If gangrene occurs anywhere between the finger or toe nail and 
the armpits or groins, and if medical treatment is unsuccessful, amputation 
ought to be done, I have elsewhere stated. I have also stated that this is ac- 
companied by great danger. For often during the operation patients die of 
hemorrhage or shock. But this does not affect us, or at least there is a safe 
enough protection against it, and then is only once such. It consists of cut- 
ting with the knife at the line between the healthy and diseased tissue, clear 
to the bone, provided that the incision is not just at the joint, and one removes 
a little of the healthy tissue rather than leave any that is diseased. When 
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the bone is arrived at, the healthy tissue is to be pushed back from it and a cut 
made around the bone, at the point where the bare part begins; then the bone 
is divided by a saw at the point as close as possible to the flesh still adherent 
to it. Then the edge of the bone, where the saw has roughened it, should be 
smoothed off, and the skin pulled over it, which should be loose in order that 
it may cover the bone as completely as possible. Vi^here the skin cannot be 
drawn over it, it should be covered with linen and over that should be band- 
aged a sponge wrung out of vinegar. The after treatment should be carried 
out in tne way prescribed for wounds, in which suppuration ought not to be 
induced.” 


Abscess of the Kidney 

Incision of the Kidney. — Hippocrates, Internal Affections, 
{Littre, vol. y, p. 20j ). — “There are four diseases arising from the kidneys. 
The following are the symptoms of the First of them. A sharp pain attacks 
the kidney and extends to the lumbar region and the hip and the testicles on 
the same side ; urination is frequent and every little while there is suppression, 
and sand is passed with the urine, and when the sand comes out through the 
urethra, there is severe pain in that organ. When the urine is all passed the 
pain stops ; after that the same pains recur, and when he urinates he rubs his 
penis on account of the pain. Many physicians ivho do not understand the 
disease, when they see the sand conclude that the patient has a stone in the 
bladder, but that is not the case, the gravel is in the kidney. This disease 
results from mucus, when mucus collects in the kidney, which cannot expel 
it, it hardens in places, forming small stones like gravel. When things are in 
this state, give the entire body a vapor bath, and then produce a moderate 
evacuation with the juice and seeds of scammony. On the following day 
evacuate with two cups of the juice of white chick pea, salt it at the time he 
drinks it. After that treat him by suitable foods and drinks, and baths and 
employ the remedies which are suited for strangury. When the pain is 
oppressive bathe copiously with hot water and apply hot applications to the 
part where the pain is most severe. When swelling occurs and becomes 
prominent, at that time make an incision into the kidney, let out the pus and 
treat the sand by diuretics. If the incision is made he has a chance to recover, 
if not, the disease will end in death.” 

Second Disease of the Kidneys. — “Violent pains oppress the patient as 
in the disease previously described. The disease results from hard labor, be- 
cause the vessels in the kidneys become ruptured, so that the kidneys fill with 
blood. When this disease occurs the patient passes blood with the urine at 
the beginning, and later as time goes on, pus. If the patient will keep abso- 
lutely quiet he very quickly recovers. If he labors, the pains will take hold 
much harder. When the kidney contains pus, a swelling appears in the back. 
This patient under these circumstances you must incise deeply over the swell- 
ing, clear down into the kidney. If you hit it you will cure him right away. 
If you fail there is danger that the incision will prematurely close.^ If the 
wound grows together the cavity of the kidney will fill with pus ; if it breaks 
into the bowel and passes by the rectum, there is hope of escape. But if it 
extends to the other kidney the patient is likely to die. Treat the patient with 
just the same remedies as in the previous disease, and employ the same regimen. 
The disease is a serious one, and may, as a result of it, go on to consumption of 
the kidneys. 

“In the Third disease the urine appears like the juice of roast beef, and 
results from the pressure of black bile in the urine. The pains are similar to 
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those in the previous disease. Treated without operation, the disease never 
gets well. In addition to the remedies already stressed the drinking of whey 
and milk is recommended ‘in season’, for 25 days. If you carry out this 
treatment you may cause some benefit. 

“The Fourth disease occurs in summer from the entrance of bile and 
phlegm into the urine. It also occurs as a result of excessive sexual inter- 
course. The pains involve the same parts as in the preceding, and resemble 
those of childbirth, and do not let up when he lies on the healthy side, but 
grow more severe, and seem to be suspended from the flank as if about to 
break away. If he lies on his face the pain stops. The feet and legs are cold, 
and the urine can hardly be passed on account of its heat and thickness. On 
standing, a sediment resembling barley meal is seen and if there is much 
bile it is reddish. If the mucus predominates it is white and thick. At first 
he suffers these symptoms for a year more or less. If the disease lasts a 
long time, the pain gets worse and suppuration takes place, and is accom- 
panied by swelling, cut into the kidney, where the swelling is greatest and let 
out the pus, and if you hit it you will cure him right away.” The remaining 
treatment is the same as in the previous diseases. “If you do these things 
and he does not get well at once, it will be nothing extraordinary, for this 
disease is obstinate.” 
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THE PRINCIPLES OF PHYSIOLOGY INVOLVED IN THE MANAGE- 
MENT OF INCREASED INTRACRANIAL PRESSURE 

Wilder Penfield, M.D. 

Montreal, Canada 

FHOSI THE DEPAItTMENT OF NEUnOLOGl' AND NEanOStJBOERr, SfCGtLO UNtyEBSITV AND MONTUEAE NEUBOLOGICAL 

INSTITUTE, MONTBEAE, CANADA 

Every surgeon must think about his problems physiologically but it has 
been difficult for me on invitation to precipitate out of the medium of my own 
clinical thinking principles of physiology which are appropriate for publica- 
tion. Exchange of ideas is so free among neurosurgeons that I can no longer 
recognize my own contributions and must therefore lay little or no claim to 
originality for the statements which follow. 

The circulation of the cerebrospinal fluid which Cushing has aptly termed 
the third circulation may be obstructed at any point in its course from the 
ventricles where the fluid is formed to the fissure of Sylvius and subarachnoid 
spaces where it is absorbed. Such obstruction results in ventricular dilatation 
due to increase of ventricular pressure from the maximum normal of lOO 
Mm. of water to between 400 and 700 Mm. From a practical point of 
view it is my opinion that there is no such thing as a hypersecretive hydro- 
cephalus, nor have I ever been able to recognize a hydrocephalus due to 
obliteration of the vein of Galen. 

The result of blockage of the cerebrospinal fluid pathway is a ventricular 
dilatation which follows a certain pattern. The dilatation begins far proximal 
to the site of the block and works downward toward it. Thus blockage of 
the interpeduncular cistern at the base of the brain (Fig. i, A) causes dilata- 
tion of the lateral and third ventricles initially and later on the aqueduct 
of Sylvius, the fourth ventricle, cisterna magna and finally the pontine 
cisternae more or less in that sequence.* 

When the dura is left open over an obstructed ventricle that ventricle 
enlarges with no decrease in the intraventricular pressure and the inter- 
vening portion of brain is destroyed with surprising rapidity. This destruc- 
tion occurs whether the decompression be placed under the temporal or 
occipital muscle or elsewhere. 

Thus after a negative exploration has been carried out in the presence of 
ventricular dilatation it is wiser to close the dura tightly unless it can rea- 

*It should be pointed out that an occasional exceptional case is encountered in 
which the cerebrospinal fluid spaces are closed and the ventricles progressively enlarge 
without the measured intraventricular pressure rising above 150 to 200 Mm. of water. 
Such cases lead one to wonder what may be the effect upon the cerebral hemispheres of 
adequate closure of the subarachnoid space. Is the supposed circulation of fluid between 
perivascular space and subarachnoid space essential to normal metabolism of the cerebra 
tissue? Is it not possible that closure of that space may have a directly destructive effect- 
upon the hemispheres? 
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sonably be hoped that the decompression may give to an underlying tumor 
enough added “elbow room” to free the cerebrospinal channels at the point 
of compression or unless it is desired to thin out the brain in a certain area 
so as to prepare the field for a second stage tumor removal. 

In the case of a suboccipital craniotomy, if the tumor is found to extend 
so far forward that the surgeon cannot remove it completely the blockage 
of the basal cisternae is not relieved. Under such circumstances the result 
of leaving the dura open over the cerebellum would be the rapid destruction 



I'lG. I. — Sagittal section of skull. (A) Interpeduncular cistern. (B) Cisterna magna. Dotted line — 
Outlet for supratentorial structures. Broken line — Outlet of posterior fossa. 


of the cerebellum with little or no relief of the hydrocephalus. True decom- 
pression and relief of the block could then be secured only by splitting the 
tentorium from its free margin outward (Fig. 2, broken line). This maneuver 
which has been recommended by Naffziger may well relieve both the aqueduct 
of Sylvius and basal cisternae so that the fluid may once again circulate freely. 

Ventricular drainage into the tissues anywhere in the body results in 
absorption of fluid for a short time only. There forms rapidly an endo- 
thelium-like covering which seems to be an effective barrier to further fluid 
absorption. Such short lived absorption takes place into the scalp after man}^ 
operations as evidenced by frequent postoperative pitting edema of the scalp 
and swelling about the eyes. Repeated puncture of the ventricles relieves 
the pressure temporarily but is followed in many instances by a higher rise 
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about by the falciform edge or incisura (Fig. 2). Thus, caught between 
the expanding hemisphere and incisura, the aqueduct of Sylvius is closed 
sufficiently so that fluid can escape through it only when the ventricular pres- 
sure becomes very high. This back pressure must act equally upon ipsilateral 
and contralateral ventricle, but the higher pressure within the ipsilateral 
hemisphere counteracts the tendency to dilatation on that side while the 
lower intracerebral pressure permits dilatation on the opposite side. 

Such indirect pressure upon the midbrain may produce another effect of 
practical clinical importance. It causes the cerebral peduncle of the opposite 
side to be cut by the sharp edge of the incisura of the tentorium. This may 
result in a pyramidal defect on the ipsilateral side of the body including 
grave paresis. 

For example, a patient whom I saw recently was found to have a right 
homonymous hemianopsia and paralysis of the left arm and leg. In the 
presence of increased intracranial pressure this indicated an expanding lesion 
of the left occipital lobe and a lesion of the pyramidal tract from the right 
hemisphere. Ventriculography showed the expanding lesion to be in the 
left occipital lobe as surmised and the right lateral ventricle to be dilated. An 
intracerebral blood clot was evacuated from this lobe and the patient rapidly 
recovered from the left hemiplegia. Thus the expansion within the left 
occipital lobe had affected the left motor cortex not at all but had compressed 
the midbrain against the opposite edge of the tentorium at B in Fig. 2, thus 
closing the aqueduct and injuring the opposite peduncle against this sharp 
edge. 

In any case, of course, the cause of expansion should be removed radically 
but when this is impossible or ill-advised subtemporal decompression may 
be of the greatest help. The decompression should be on the side of the 
lesion and it may thus result not only in giving more “elbow room” for the 
brain but it may free the aqueduct of Sylvius from its compression between 
expanding lesion and tentorium and thus abolish the contralateral hydro- 
cephalic pressure which can so seriously complicate the situation. Decom- 
pression on the opposite side would be of no help whatever and as we have 
pointed out above would only result in destruction of the portion of brain 
exposed. 

Small lesions near one foramen of Monroe may, of course, produce a 
unilateral hydrocephalus on the same side of the cranial cavity. If an expand- 
ing lesion does not produce ventricular dilatation on either side then it may 
be temporarily relieved by subtemporal decompression on either or both sides. 

As the result of an expanding lesion anywhere in the cranial cavity two 
pressure cones may be produced. First the temporal lobes may be crowded 
into the incisura of the tentorium (A, Fig. i, and B, Fig. 2, dotted line), even 
to the extent of producing a bilateral pyramidal tract compression and prob- 
ably also loss of consciousness. Secondly a pressure cone may be formed 
at the foramen magnum (Fig. i, B), the outlet of the posterior fossa. 
A portion of the cerebellum is crowded down into this foramen producing 
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evidence of bulbar compression, Cheyne-Stokes breathing, and respiratory 
failure. ■' 

An expanding lesion in the posterior fossa presents certain characteristic 
difficulties. It causes local pressure and closes the aqueduct of Sylvius, thus 
producing hydrocephalus above the incisura of the tentorium. This results 
in a secondary pressure downward through the exit of the middle fossa 
(Fig. I, A) against the already embarrassed structures in the posterior fossa 
which include the medulla oblongata. Such a lesion also tends to close the 
pathway for fluid through the basal cisternae as seen in Figs. 2 and 3. This 
in turn must further increase the pressure due to fluid formation by the 
choroid plexus within the fourth ventricle. 



This is, of course, the explanation of many of the sudden deaths that 
occur in such patients when they are straining, as at stool. This explains 
why a patient with a tumor of the posterior fossa who complains of transient 
attacks of dizziness or blackness before the eyes should be looked upon as 
a candidate for emergency operation. 

Lumbar puncture should usually be avoided but if carried out should be 
done with a small needle and the pressure as shown by manometer nevei 
reduced by more than one-half its initial value. Encephalography by the 
lumbar route should usuall}'^ be avoided but if carried out the pressure should 
be kept high, oxygen used instead of air and the spinal pressure at the close 

left at least as high as it was found initially. 

If the ventricles are tapped oxygen should be used for ventriculography. 
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Instead of producing the dangerous secondary rise of pressure that follows 
air, oxygen seems to cause a fall of pressure, apparently being absorbed 
from the ventricles progressively, as pointed out to me by my associate. Doc- 
tor Cone, Here again, however, much less disturbance is produced if the 
gas is injected under a pressure equal to that of the preexisting ventricular 
fluid and not under a lower pressure. But, in spite of all this and however 
such injections are done, radical operation if indicated at all is best carried 
out the same day, for the least disturbance may upset the pressure balance 
and cause respiratory failure. 

When bulbar ischemia has resulted in Cheyne- Stokes breathing or in 
arrest of respiration, oxygen by nasal catheter or tracheal tube is obviously 
indicated, and five or ten per cent of CO 2 might be added without damage, 
as indicated by Carl Schmidt’s recent work. After the bulb has been deprived 
of oxygen too long suboccipital decompression and opening of the foramen 
magnum and arch of atlas are of no avail. No tissue in the body is more cer- 
tainly destroyed by ischemia of a few minutes’ duration than the brain, as 
shown by Cobb and others, and the neurosurgeon who decompresses the 
medulla oblongata under artificial respiration only a few minutes too late is 
forced to watch his patient die a few hours later. 

Diffuse cerebral edema is a baffling complication which follows cerebral 
trauma whether due to head injury or to operation. The question of its 
mechanism would lead us into a pathological discussion not called for in this 
address. 

Following the work of Weed and Wegefath, hypertonic solutions were 
used intravenously by clinicians as well as magnesium sulphate by mouth 
or by rectum in order to lessen such swelling. It has been shown that this 
shrinking effect is transitory, disappearing often within the hour as measured 
by a needle left in the spinal canal, and some observers believe a greater 
pressure follows after the temporary relief. Consequently these procedures 
have recently become somewhat less frequently used. Lumbar puncture takes 
off the added weight of the pressure of ventricular fluid, the absorption of 
which is temporarily blocked by the superficial edema. Repeated lumbar 
punctures do not remove enough blood to be of any importance from that 
point of view for Sprong showed that however full of blood tbe spinal 
fluid may be, and even though the lumbar puncture needle 1)e wielded by 
the most persistent of picadors not more than from two to five cc. of whole 
blood are actually thus removed in a whole series of punctures. 

After operation, drainage of spinal fluid through a stab wound in tbe 
scalp is sufficiently safe for some days and will relieve the secondary com- 
plication of fluid pressure during the period of initial cerebral edema. At 
the time of closure a surgeon must decide whether he will leave the bone 
flap floating and thus allow strain to be exerted upon the scalp incision by 
cerebrospinal fluid, or whether he will wire the flap back into place. In mak- 
ing the former choice he is forced at times to defend the suture line by 
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aspiration beneath the flap or by drainage. In case the bone flap and dura 
are closed he is more often driven to lumbar puncture. In any case, what- 
ever the technic, the intracranial pressure is lowered by any means that can 
be employed to drop the venous pressure of the large veins of the neck 
and the head should therefore be higher than the thorax and there must W 
no constriction of the neck after operation and when venous hemorrhage is 
feared most. 

In conclusion, intelligent surgical therapy demands an understanding 
of the principles of physiology involved in cases of increased intracranial pres- 
sure. These principles include the mechanisms of hydrocephalic dilatation 
of the ventricles, the roles of the falx, tentorium and foramen magnum under 
such circumstances and the uses and dangers of decompression. 

Discussion. — Dr. William J. Mixter (Boston, Mass.). — It seems to 
me in the past we have done decompression without knowledge of what we 
were doing physiologicalbL 

It has been a great pleasure to hear Doctor Penfield. He has given us 
reasons pro and con concerning decompression and I feel sure that the 
acceptance of these principles wall be of great value. 

I would like to ask Doctor Penfield why it is that a certain number of 
patients in the past who presumably had brain tumors which were never 
proven were markedly relieved for a considerable period of time by subtem- 
poral decompressions. 

Dr. Wilder Penfield (Montreal, Canada). — I find it difficult to answer 
the question. I think there are a certain number of cases of pseudotumor 
which are in reality, of course, not tumor at all, but actually cases of collec- 
tion of subdural fluid either secondary to trauma or secondary to some pri- 
mary inflammatory process in one of the sinuses. . . 

I think in those cases there is a collection of a fluid, high in protein, 
within the subdural space, wdiich cannot escape. Consequently decompression 
allows the fluid to drain into the muscles and it does not refonn, so that in 
some cases there have been permanent cures from decompression or trepan- 
ation. 
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IN THE STUDY OF BONE TUMORS 

Channing C. Simmons, M.D., and Clifford C. Franseen, M.D. 

Boston, Mass. 

FnOM THE CANCER COMMISSION OF HARVARD UNIVBRSITV 

Robison^ suggested in 1923, that the enzyme phosphatase played an 
important role in the formation of bone in the human body, and his theory 
is at present the most widely accepted explanation of the deposition of cal- 
cium salts in zones of ossification. A large amount of experimental evidence 
has strengthened this theory and has indicated that the osteoblast is the source 
of the enzyme. 

Phosphatase is present in tissues wherever active ossification is taking 
place. It is also present in the intestinal mucosa and kidney in considerable 
amounts, but in these regions it is probably associated with the absorption 
and excretion of phosphorus. A small amount is found in the normal bones 
of adults, but it is present in the greatest concentration in the metaphyses of 
the bones of infants and embryos. This is reflected in the plasma phos- 
phatase activity, which is somewhat greater during infancy and childhood. 

In 1929, Kay^ first reported that disturbances in bone metabolism arc 
sometimes accompanied by an extraordinary increase in the amount of phos- 
phatase enzyme in the blood plasma. Additional observations were reported 
by Kay^ and Roberts^ in 1930. These investigators were especially inter- 
ested in the high levels of phosphatase activity in the blood in osteitis 
deformans. The elevation of the blood phosphatase activity in this disease 
has since been confirmed by many laboratories, and is now being used in 
several clinics as a quantitative test of the severity and progress of the dis- 
ease, and also as an index of the efficacy of the therapeutic measures. 

In their reports, Kay and Roberts both recorded miscellaneous observa- 
tions on the blood plasma values in other diseases of bone, including bone 
tumors, and found that the phosphatase activity of the blood plasma was 
somewhat elevated in certain cases. More recently, Bodansky and Jaffe,*'’ 
Austoni and Coggi,® and Coryn’’^ have also reported series of phosphatase 
determinations in various bone disturbances. These reports indicate that it 
is considerably elevated in rickets and somewhat elevated in the regenerative 
stage of osteomyelitis. Hunsberger and Ferguson® have shown it to be 
slightly elevated during fracture repair. It is also elevated in jaundice 
(Roberts”). Albright, Aub and Bauer^” have reported elevated blood phos- 
phatase determinations in cases with osteitis fibrosa cystica in which the ele- 
vation is, roughly, in proportion to the degree of bone involvement. 

During the past two years we have been making determinations of the 
phosphatase activity of the tumor tissue as well as of the blood plasma in 
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all cases of bone tumors made available to us. Many of these cases and 
the details of the methods employed in making the determinations have been 
reported by one of us in ai^revious communication (C. C. 

The object of this report is to stimulate in other clinics interest in the 
study of the phosphatase content of the blood and tissues in cases of bone 
tumors, in order that a sufficient number of observations may accumulate 
to determine the value of the test as an aid in diagnosis. 

We have followed Kay’s’^^ technic in the determination of the phospha- 
tase activity of the blood plasma. By this method the phosphatase activity 
is expressed in arbitrary units the normal limit of which is about 0.26 units 
per cc. A few of the determinations here reported were made on blood 
serum by the Bodansky^^ method in the Chemical Laboratory of the Massa- 
chusetts General Hospital through the kindness of Dr. Fuller Albright, but 
the values have been translated into their approximate equivalents in Kay 
units to eliminate confusion. The normal upper limit for the Bodansky 
method is about five units per 100 cc. of serum. The technic for the deter- 
mination of the phosphatase content of the tissues was modified slightly from 
that introduced by j\fartland and Robison,^"* and has been previously re- 
ported in detail. 

We have observations on 72 cases of hone tumors of various types. In 
65 cases, we have observations on the blood plasma, in 32 cases on the 
tumor tissue, and in 21 on both. The diagnosis in all cases of primary bone 
tumors, and in many of the others, has been verified by biopsy, unless other- 
wise stated. These cases may be divided as follows; 


Table I 

DONE TUJIORS — PHOSPHATASE ACTIVITY 

Cases Studied 

Cases 

(1) Osteochondroma 7 

(2) Giant cell tumor ^ 

(3) Multiple myeloma 

(4) Endothelial myeloma (Ewing) ® 

(5) Osteogenic sarcoma 

Osteoblastic type ^3 

Osteoljrtic type 3 

Chondral type ^ 

(6) Adamantinoma ^ 

(7) Metastatic malignant disease ^5 


(8) Inflammatory conditions (tuberculosis, syphilis, etc.) .... 4 

(9) Myositis ossificans ^ 

Total 72 


We have not included any cases of generalized osteitis fibrosa cystica 
in this series. We have also excluded osteitis deformans from consi era 
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tion for the elevation of plasma phosphatase in this disease is well known. 

In the following discussion the average plasma phosphatase of cases of 
a given group at the time they first came under observation is reported, and 
the differences among the groups compared. 

Benign Osteogenic Tnniors. Osteochondroma (Seven Cases). — The 
plasma phosphatase in this group was within normal limits with the excep- 
tion of one case, a tumor of rapid growth, in which it was slightly elevated. 
The average was 0.29 unit. The tumor phosphatase was in general elevated 
above that of normal bone (five cases) ; the average was 5.3 units per Gm. 

Giant Cell Tumor (Six Cases). — The plasma phosphatase in three cases 
was normal and in two somewhat elevated. One of the latter two patients 
was a child of six years, and the other an' adult with a large tumor and a 
pathologic fracture. The diagnosis in this case was not confirmed by biopsy. 
The average plasma phosphatase in this group was 0.31 unit. The tissue 
phosphatase activity (three cases) was moderately increased, averaging 8.5 
units. 

Plasma Cell Myeloma (ii Cases). — Only one case showed the plasma 
phosphatase above normal limits (0.34) ; the average was 0.19 unit. In pa- 
tients presenting multiple destructive lesions of the bones by radiograph an 
elevated phosphatase seemed to be of value in differentiating myeloma from 
multiple metastases in carcinoma, or from generalized osteitis fibrosa ; for in 
the two latter conditions the phosphatase was almost invariably elevated above 
the normal limits. We have two observations on myelomatous tissues, and 
in both the activity was negligible. It is interesting to note in passing that 
the serum protein in the blood was elevated in the seven cases in which the 
determination was made. 

Endothelial Myeloma (Ewing Saixoma), (Eight Cases). — In all cases but 
one, a postoperative case with recurrence in the lung and the ilium, the plasma 
phosphatase was somewhat increased but never more than twice the normal. 
The average for the eight cases was 0.27 unit. The level appeared to bear 
no relation to the extent of the disease. There was a negligible activity in 
the tumor tissue in the two cases available for study. 

Adamantinoma (Two Cases). — In both cases the plasma phosphatase was 
within normal limits ; the average was 0.19 unit. The tumor phosphatase ac- 
tivity was elevated in one to 15.5 units. 

Metastatic Malignant Disease in Bone (15 Cases). — In every case of 
metastatic disease in bone, the plasma phosphatase was at the upper limits of 
normal or elevated. Eight of these patients were cases of carcinoma of the 
breast, two carcinoma of the kidney, two carcinoma of the prostate with bone 
metastases of the osteoblastic type, one neuroljlastoma, and one melanotic sar- 
coma. The average plasma phosphatase of the entire group was 0.60 unit. 
As in myeloma, there seemed to be little relation between tbe extent of bone 
involvement and the plasma phosphatase reading. It was no greater in the 
osteoblastic form of cancer of the prostate than in metastases from cancer of 
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the breast with osteolytic lesions of similar extent. The phosphatase activity 
of metastatic tumor tissue was low, with the exception of the case of meta- 
static neuroblastoma, which in gross showed considerable new bohe laid down 
in sun-ray pattern. In this case it was 26.4 units per Gm. 

Myositis Ossificans (One Case). — The plasma phosphatase was consider- 
ably elevated (0.78 unit) when the patient was first seen, one month after 
the injury, and the radiogram at this time showed a large area of new bone 
in the quadriceps femoris muscle. Six weeks later the radiogram showed 
bone of a more adult character and the phosphatase had dropped to 0.38 unit. 

Inflaininatory Conditions (Four Cases). — Plasma determinations were 
made on one case of bone syphilis, one case of bone tuberculosis, and two 
cases of periosteal irritation caused by pressure from tumors of the soft parts. 
In none of these cases was the reading above a high normal. 

Osteogenic Sarcoma (18 Cases). — The osteogenic sarcomata' appeared to 
fall into three main groups as far as the phosphatase activity of the cells 
was concerned. These may be termed the osteolytic, osteoblastic and chondral 
types. 

Chondral Type (Two Cases). — ^There were two examples of this form in 
the series. These tumors were of relatively slow growth and of a low degree 
of malignancy. Both have been submitted to and accepted by the Registry of 
Bone Sarcoma of the American College of Surgeons as sarcoma. Plasma 
determinations were not made on either of these cases. The activity of the 
tissue in both cases was low. The average was 3.8 units. 

Osteolytic Type (Three Cases). — The plasma phosphatase was determined 
in one case, and was elevated to 0.43 units. Two tissue detf minations showed 
moderate activity, lo.o units. 

Osteoblastic Type (13 Cases). — In the cases in this group the plasma 
phosphatase was greatly increased. There seemed to be little relation between 
the activity in the plasma and the size of the tumor, but the plasma value bore 
a definite relation to the enzyme activity of the tumor tissues. The average 
plasma activity was 1.22 units, or five times what may be considered a high 
normal. Both Kay, and Bodanslty and Jaffe, have reported cases of bone 
sarcoma in which the activity of the plasma was from twm to five times normal. 
The tissue phosphatase activity varied within wide limits but was high in 
every case with one exception. In this case, one of sarcoma in Paget s dis- 
ease, the activity of the tumor tissue was negligible. This was also the only 
case in which the plasma phosphatase reading did not return to normal after 
amputation. There is a possibility that the tissue examined was not repre- 
sentative of the tumor, as it was taken from the periphery; but in several 
other instances the activity of the tissue from the soft peripheral portion of 
the tumor was as great as that from portions containing new formed bone. 
The average for the group was 65-9 units per Gm. of tissue. 

Repeated blood determinations were made at intervals after surgical 
Removal of the tumor in six cases in this group. In every case the phospha- 
tase activity fell to normal within three weeks. This is shown graphica ) 
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Table II 


PLASMA PHOSPHATASE ACTIVITY — BONE TUMORS 


{Normal Limits to 0.26 Units per cc. Kay’s Method) 


Osteochondroma 

Giant cell tumor 

Multiple myeloma 

Endothelial myeloma (Ewing) 
Osteogenic sarcoma 

Osteolytic type 

Osteoblastic type 

Metastatic carcinoma 

Adamantinoma 

Myositis ossificans 

Miscellaneous inflammatory. . 


Cases 

6 

5 

II 

8 


Average Phosphatase 
Units per cc, 
0.29 

0.31 

0.19 

0.27 


1 

13 

14 

2 

I 

4 


•43 
1 .22 
.60 

■19 

.78 

.20 


Total 


65 


Table III 

TUMOR TISSUE PHOSPHATASE ACTIVITY — BONE TUMORS 


Cases 


Osteochondroma 

Giant cell tumor 

Multiple myeloma 

Endothelial myeloma (Ewing) 
Osteogenic sarcoma 

Chondral type 

Osleolytic type 

Osteoblastic type 

M etastatic carcinoma 

Adamantinoma 


Average Phosphatase 
Units per Gm. 

5-3 

8.5 

Trace 
Trace 

3-8 
10. o 

65.9 

4 1-3 

I 15-5 


Total 32 

in Chart i. One of these cases returned several months later with evidence 
of lung metastases, and at this time the plasma showed renewed activity. In 
a second case a normal plasma activity was found at the first determination, 
20 months after amputation for an osteogenic sarcoma of the tibia. At this 
time the radiograph showed a small, indefinite shadow in the lung, and the 
diagnosis lay between calcified tuberculous nodes and metastatic sarcoma. 
Ten months later the shadow had increased and there was little doubt but 
that it represented metastasis. The phosphatase reading at this time was 
definitely elevated. We have been unable thus far to anticipate the radiologic 
diagnosis of lung metastases after amputation for sarcoma by examination of 
the blood. The reelevation of the plasma phosphatase activity with recur- 
rence of the tumor, however, somewhat parallels the observation of Ferguson^^ 
who demonstrated the reappearance of Prolan A in the urine with recur- 
rence in certain cases of testicular tumors. 

A fall in the plasma phosphatase ivas noted in two cases of osteogenic 
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sarcoma shortly before death. This may be interpreted as due either to 
necrosis of the tumor or to starvation.’^® 

The effect of radiation of the tumor in relation to the activity was noted 



Days afftr flmpvtaficn 

Chart i Chart 2 

in one case. There was a temporary fall after radiation, but the reading 
later rose to a higher level than that recorded before treatment. Wilkins and 
Regen’*-'^ have reported similar temporary inhibitory effects of radiation on 
the phosphatase activity in normal bones in young rabbits. 

SUMMARY 

From these observations on 72 cases it seems justifiable to draw certain 
tentative conclusions, although more work must be done before any authori- 
tative statement of the value of the determination of the plasma phosphatase 
activity as an aid to the diagnosis of bone tumors can be made. We believe, 
however, that the test should be done whenever possible and that, taken^ in 
conjunction with other facts, it will be found to be of value in differentiating 
certain forms of bone tumor. The only tumors in which it -was found con- 
sistently to be elevated were metastatic carcinoma and osteogenic sarcoma. 
Our findings may be summarized as follows : 

(1) The plasma phosphatase reading is normal or low in non-malignant 

bone tumors. . 

(2) It is normal or very slightly elevated in multiple myeloma and in 

endothelial myeloma (Ewing sarcoma). 

(3) It is normal or slightly elevated in the giant cell tumor of bone. 

(4) It is considerably elevated in malignant disease, metastatic in bone, 
and this fact may be of value in differentiating the multiple bone metastases 
of carcinoma from endothelial myeloma and multiple myeloma. 
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(5) It is consistently high in osteogenic sarcoma of the osteoblastic type. 
In the osteolytic type (one case) it is approximately the same as in the group 
of metastatic carcinoma and giant cell tumor. 

(6) Following surgical removal of an osteogenic sarcoma the plasma 
phosphatase falls to normal in the course of from two to three weeks, but 
again becomes elevated when there are demonstrable metastases. 

(7) The recurrent tumor must attain an appreciable size before an in- 
creased plasma phosphatase activity can be demonstrated. 

(8) In individuals dying of osteogenic sarcoma the activity diminishes 
shortly before death. 

(9) Radiation treatment of an osteogenic sarcoma caused a temporary 
diminution in the plasma phosphatase activity in one case. 

(10) The plasma phosphatase activity bears a definite relation to that 
of the tumor tissue. 

(11) The high phosphatase activity of the tumor tissue in osteogenic 
sarcoma is an example of a neoplastic cell continuing to produce the physiologic 
secretion of the normal cell from which it is derived. 

(12) In one case of myositis ossificans the plasma reading was high 
at the time of osteoblastic activity in the lesion. 
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Discussion. — Dr. Clifford C. Franseen (Boston, Mass.). — The en- 
zyme phosphatase has become of increasing clinical importance in recent years. 
Its determination has already been used in such conditions as Paget’s disease 
of bone, in hyperparathyroidism, and in rickets, in all of which the activity of 
the blood is high. In Paget’s disease it appears to be a good index of the 
severity and the progress of the disease. A few reports of blood phosphatase 
determinations in bone tumors have appeared in the literature, but we have 
been unable to find any account of previous study of the phosphatase activity 
in bone tumor tissue. Since the enzyme can be found in great concentration in 
tissues where ossification is taking place, as in the metaphyses of embryo and 
infant bones, it appeared reasonable to suspect its presence in osteogenic tumor 
tissue. This we were first able to show over two years ago, and the present 
report is the result of subsequent study on both tissue and plasma. 

The technic of the determination of phosphatase activity is not difficult 
and can be performed by any trained technician. It requires no apparatus 
other than that which is standard equipment in any clinical laboratory. The 
tissue determination requires a simple preliminary extraction in distilled 
water, and can be made on as little as one cubic centimeter of tissue. The 
phosphatase activity is measured by incubating the blood plasma or tissue ex- 
tract with a buffered solution of a phosphoric ester under controlled condi- 
tions of time, temperature and pH. The number of milligrams of phosphorus 
split off by the enzyme is measured colorimetrically as in the ordinary phos- 
phorus determination, and the value thus obtained is expressed in units of 
activity. The blood phosphatase determination has already been made a rou- 
tine procedure in a number of hospitals. 

The possible use of the tissue phosphatase activity as a supplement to 
pathologic study, in differentiating sarcomas of fibroblastic origin contiguous 
to bone from those of osteoblastic origin, is suggested from some of our 
observations. One biopsy specimen was of particular interest, since its phos- 
phatase activity was high, although the microscopic picture resembled that 
of a fibrosarcoma. Since tumors of fibroblastic structure have at most a 
very slight phosphatase activity, the diagnosis of osteogenic sarcoma was of- 
fered and later confirmed at amputation. This seems to indicate that the 
osteoblast is already producing phosphatase in its undifferentiated state. 
Other specimens from the periphery of tumors have been examined and have 
shown as great an activity as central specimens containing osteoid tissue and 
new bone. We have not as yet had an opportunity to investigate this aspect 

of the problem thoroughly. , • 11 

There is a growing number of examples among tumors of neoplastic cells 
which continue to produce the secretion of the cells from which they are 
derived, notably the adenomas of the endocrine glands. In all these instances, 
however, the secretion is a hormone. The present study suggests that we 
have here an example for an enzyme produced by the malignant osteoblasts. 

We hold no brief for the phosphatase determination as the solution ot aii 
the difficulties encountered in the differential diagnosis of bone tumors, but 
in certain situations it may be of assistance. Additional observations are 
necessary to determine its ultimate value. 
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The problem of the cause of gastric and duodenal ulcer is of constant 
interest to the physician who has to deal with these lesions and to the 
biologist who recognizes in it a part of the more general question of the 
resistance of the gastro-intestinal tract to the digestive action of its own 
secretions. From the time of John Hunter various men have interested 
themselves in this problem and the view has steadily gained headway that 
ulcer of the stomach is in some wa}’^ due to a local loss of resistance on the 
part of the mucous membrane to the digestant activity of the gastric juice. 
The term peptic ulcer is an expression of that view. The occurrence of the 
lesion in those parts of the alimentary tract that are exposed to gastric juice 
(lower esophagus, stomach, first portion of duodenum, jejunum adjacent 
to a gastro-enterostom)’' stoma, and ileum adjacent to the entrance of a 
Meckel’s diverticulum containing gastric mucosa) and nowhere else may 
be taken as strong confirmatory evidence. But under normal conditions 
the mucous membrane of the stomach is not digested away. 

During the past 15 years there has been a renewed interest in the 
problem and many significant observations made. As a direct result of 
various experimental procedures the disease has been caused to develop in 
the lower animal and to duplicate in almost every particular the lesion 
encountered in man. The gross and histologic appearance of the experi- 
mental ulcer exactly resembles the clinical lesion, and it has been observed 
to perforate, to cause profuse hemorrhage, and to heal under a type of 
medical management which resembles that found effective in man. In addi- 
tion, the alterations in the physiology of the alimentary tract under which 
experimental ulcers may be expected to develop and become chronic are 
well understood and the factors involved may be fairly accurately appraised. 
Indeed, there are not many diseases whose immediate pathogeneses seem 
at present to be better established. It is the purpose of the present paper 
to offer a brief analysis of a part of this newer information and to present 
a summary of some of the experimental work carried on with various asso- 
ciates in my laboratory on this problem during the past few years. 

The early literature is replete with unsuccessful attempts to produce a 
chronic progressive lesion in the gastric or duodenal mucosa of dogs. This 
effort has served, however, to make evident the great capacity of the gastric 
mucosa of these animals to heal in the presence of the usual gastric content 
and after the most extensive mechanical and chemical traumas. Exalto 
(1911) and Mann and his associates (1923) must be credited with being 
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the first to develop methods which regularly lead to the production of chronic 
ulcers without the use of external destructive agencies. 

The noimal resistance of the gastric wall to the digestant action of gas- 
tric juice has been explained as due to a general vital principle (Hunter), 
the protective action of gastric mucus (Pavy), the neutralizing effect of 
the alkaline blood in the mucosa capillaries, or to the presence of anti-pepsin 
in the stomach mucosa (Weinland), etc. It has been a fairly common 
assumption that the mucosa lining the gastric wall has some specific resist- 
ance to such digestion not possessed by other living tissues and entirely 
absent after death. In 1924, together with Vaughn,^ I made an attempt to 
secure experimental evidence regarding the resistance of various tissues to 
gastric digestion. Large openings were produced in the stomach of dogs 



Fig. I. — Implantation of the spleen in a window made in the anterior wall of the stomach, with 
exposure to gastric digestion for two weeks. The capsule of the spleen was remo\ed before implantation 
so that the gastric content had direct access to the splenic pulp. The blood! supply to the spleen was not 
interfered with. The spleen was not digested, although tests indicated that the gastric juice was normal. 
(From Dragstedt and Vaughn, Arch. Surg., vol. 8, p. 791, 1924.) 


and into these defects were carefully sutured segments of duodenum, 
ileum, colon, and such organs of the spleen, kidney, and pancreas. In the 
latter case the capsule of the organ was first removed so as to permit the 
gastric content access to the parenchyma. In no case were these tissues 
digested away. The exposed surfaces of the spleen and kidney were soon 
covered by a layer of newly formed gastric mucosa while the mucosa of 
the duodenal and intestinal implants remained entirely normal for periods 
of at least nine months (Figs, i and 2). In subsequent experiments"' 
similar defects were produced in the first part of the duodenum and the 
free portion of the pancreas sutured in place so that its parenchyma would 
be exposed to digestant action of the duodenal content. Digestion did not 
occur. It is thus evident that there exists a widespread resistance to the 
corrosive and solvent action of the gastric and duodenal content on the pait 
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of tissues and organs whose blood supply is not interfered with. It should 
be emphasized that these experiments yield data only on the resistance of 
tissues to the normal gastric content hut not to pure gastric juice. There 
is a significant difference between the two with respect to both acid and 
enzyme content. The concentration of free HCl in the stomach contents 
of normal man examined one hour after the administration of an Ewald 
meal varies between 30 and 60 clinical units, whereas that in the pure gastric 
juice secreted by the isolated stomach of the dog remains practically con- 



Fig. 2. — Implantation o£ the kidney in a window made in the anterior wall of the stomach, with 
exposure to gastric digestion for 14 days. The capsule of the kidney was first removed so that the 
parenchyma was directly exposed to the gastric content There tvas no digestion of the kidney. (From 
Dragstedt and Vaughn, Arch. Surg., vol. 8, p. 791, 1924.) 

stant at about 135 units. Carlson^ has given a similar figure for the acidity 
of the pure undiluted gastric juice of man. The following evidence indi- 
cates that this pure gastric juice can digest any living tissue and that an ulcer 
may be expected to develop in any portion of the gastro-intestinal tract that 
is long exposed to a content that resembles it in acid and enzyme concen- 
tration. 

A. — Organs stick as the spleen and kidney, which were found to remain 
intact if implanted into windows made in the normal stomach, are promptly 
digested away if implanted into similar windows made in the isolated 
stomach pouch zvhere they are exposed to the digestant action of pure gas- 
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Figs 3 and 4 — Implantation of tlie spleen into a window made in an isolated pouch of the stomach The paiench\ma of the spleen exposed to the puie gastric 

juice of the Pa\lov pouch was cxtensi\el> digested 
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trie juice. In two dogs, a large Pavlov accessory stomach was made employ- 
ing for this purpose approximately two-thirds of the entire fundus. The 
pouch was connected to the exterior by means of a tight fitting metal cannula 
so that gastric juice could be retained or permitted to escape at will. A 
large window was then made in the accessory stomach and into this was 
carefully sutured the spleen, exactly as was done in the experiments with 
the normal stomach. For the first week or two the gastric juice secreted 
in the pouch was promptly drained away, the juice remained fairly clear 



Fig. s. — Diagram showing the method used to expose the mucosa of the ileum and jejunum 
to the digestant action of pure gastric juice. (From Matthews and Dragstedt, Surg., Gynec., and 
Obst., vol. ss, p. 26s, 1932.) 


and the condition of the animals excellent. The cap was then screwed over 
the cannula causing a retention of gastric juice in the pouch for daily periods 
of three to four hours. Care was taken not to permit the accumulation of 
sufficient secretion to distend the pouch and thus produce mechanical dam- 
age to the implant. The gastric juice draining from the pouch became 
immediately tinged with blood and in a few days repeated severe hem- 
orrhages occurred. The dogs became markedly weak and cachectic. The 
specimens (Figs. 3 and 4) show the extensive digestion of the spleen by 
the pure gastric juice in striking contrast to the almost complete absence of 
such digestion by the normal gastric content. 

567 



LESTER R. DRAGSTEDT AnnalsofSurgen 

October, 1035 

B.—Jf pure gastric juice be caused to fiozv into the empty jejunum or 
ileum, the mucosa is digested away and an ulcer is formed. This experi- 
ment was performed in the following way (Fig. 5). A small isolated pouch 
of the dog stomach Avas made, in some cases with the vagus innervation 
intact (Pavlov pouch), in others with the vagi cut (Heidenhain pouch). 
The open end of these accessory stomach pouches rvas then sutured into 
the jejunum or ileum. Gastric juice secreted in the isolated stomach in 
response to meal taking passed immediately into the as yet empty intestine. 
In six animals in which the gastric juice was made to pass into the ileum an 
ulcer developed in the adjacent area in every case (100 per cent) and in the 
jejunum in ii of a total of 13 experiments or 85 per cenF (Fig. 6). The 
ulcers always developed in the intestinal wall adjacent to the line of anasto- 
mosis with the stomach, but never in the gastric mucosa. They presented 



Fig. 6 .— Showing a large ulcer in the jejunum near the anastomosis with the Pavlov pouch, as m 
Fig. s- The unmixed gastric juice secreted by the isolated stomach has digested the ;ejunal mucosa. 
(From Matthews and Dragstedt, Surg., Gynec., and Obst., vol. SS. P- 265, 1932.) 

the same clean, punched out appearance of the lesion in man. Several 
caused profuse hemorrhage, many perforated, and none showed any ten 
dency toward spontaneous healing. 

Nature performs an experiment similar to this in the so called Meckel s 
diverticulum ulcer, an example of Avhich has recently come under my care. 
Aschner and Karelitz® and Lindau and Wulff^ have collected a number of 
cases in the literature in which an ulcer has been found in the ileum adjacent 
to the entrance of a Meckel’s diverticulum. In these cases the dwerticulum 
has been found to be lined with heterotopic mucosa which in some instances 

has been proved to secrete acid and pepsin. 

C.—If the stomach be isolated from the gastro-infcstinal ^ tract^ m such 
a way that its blood supply and vagal innervation arc but little interfere 
with and so that the gastric juice secreted is not promptly drained away k 
remains in contact with the gastric tvall for a time, the gastric mucosa t len 
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becomes digested away and chronic .progressive perforating nlcers develop 
that anatomically are not distinguishable from the clinical lesion. 

In a study of the physiology of gastric secretion, Lim, Ivy, and Mc- 
Carthy in 1925 isolated tlie entire stomach of dogs, and sutured the lower 
end of the esophagus to the open end of the duodenum. Although the vagus 
nerves to tlie isolated stomach were cut, from 300 to 400 cc. of highly acid 



proteolytic gastric juice were secreted daily. It occurred to us that a more 
physiologic preparation would be one in which the vagus innervation of the 
stomach was preserved, if possible, since the Pavlov pouch in which this 
is the case more nearly mirrors the activity of the normal stomach than does 
the Heidenhain pouch where the nerves have been severed. In a number 
of instances, we were successful in so isolating the entire stomach that its 
blood supply and vagus innervation were left intact (Fig. 7). To our sur- 
prise, such an isolated stomach was found to secrete on an average about 
2,000 cc. of gastric juice per 24 hours. The free hydrochloric acid of this secre- 
tion varied between 100 and 140 clinical units and its pepsin concentration 
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was approximately three times as great as that of the normal gastric con- 
tent. The continued loss of this secretion produced dehydration, hypo- 



Fig. 8. — Large ulcer in tfae wall of the isolated stomach, as in Fig. 7. Death from perfora- 
tion and peritonitis 20 days after original operation. 



Fig. 9. — Large ulcer in the wall ol the isolated stomach, as in hig. 7 . Death from perforation 
and peritonitis 43 days after original operation. 

chloremia, alkalosis, and eventually death unless sodium chloride was sup- 
plied in large amounts by intravenous injection. During the course of these 
experiments we came to the realization that if this pure gastric juice was 
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permitted to accumulate in the isolated stomach or if its drainage to the 
outside was not adequate, ulcers would develop in the gastric mucosa. To 
date typical chronic ulcers have been noted in seven animals (Figs. 8 and 
9). In several instances these caused death from hemorrhage and in two 
cases from perforation. In one experiment, in which death occurred from 
pneumonia 48 hours after the operation, several superficial ulcers were 
found and the entire mucous membrane presented numerous small erosions, 
areas of round cell and leukocytic infiltration, and hemorrhages quite similar 
to those described by Konjetzny'*** as characteristic of ulcer gastritis (Figs. 
10 and ii). 

If we may conclude from these experimental observations that pure 



Fig. 10 — Large superficial ulcer and multiple erosions on the wall of an isolated stomach as in 
Fig. 7. Death from pneumonia 48 hours after operation. 


gastric juice can digest away living tissues including the mucosa of the 
digestive tube, the question may be raised as to the substance in gastric 
juice responsible for this effect. Our inquiry in this respect has been 
limited to pepsin and free hydrochloric acid. If one can judge at all by the 
widespread use of the term peptic ulcer it would appear that many regard 
pepsin as the responsible corroding agent. In this connection it is perhaps 
pertinent to point out that trypsin is an even more active proteolytic enzyme 
but no ulcers have been reported in that part of the digestive tract exposed 
to pancreatic juice. The question is not entirely an academic one. The 
late Doctor Sippy based his method of treatment on the idea that pepsin 
was the principal agent that prevented the healing of ulcer and so endeavored 
to prevent the activation of the pepsinogen by preventing the appearance of 
free acid in the gastric content at any time. Very large amounts of alkalies 
were sometimes necessary to secure such complete neutralization. 

Claude Bernard showed many years ago that the leg of a living frog 
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would be digested away if introduced through a fistula into the cavity of a 
dog’s stomach. We have confirmed this oljservation in in vitro experiments^’ 
and have modified the method in an attempt to assay the relative importance 
of acid and of pepsin, ihe hind legs of living frogs were immersed in pure 
gastric juice, in pure pancreatic juice, and in gastric juice containing vary- 
ing concentrations of free hydrochloric acid and pepsin. The legs immersed 
in pure gastric juice were gradually digested away so that in a few hours 
all that remained was a branching network of blood vessels surrounding the 
bones. Although usually the last to persist, the vessels were finally eroded 
and death from hemorrhage occurred. It is interesting that pure activated 
pancreatic juice had no such digestant effect and the skin remained intact 
though edematous even after 25 hours’ exposure. Pure gastric juice of 



normal pepsin concentration but whose free acidity was reduced to 3 ° 
clinical units or less had no digestant or corrosive action, whereas juice 
having a concentration of free acid of 50 units or more had a very marked 
effect almost irrespective of the concentration of pepsin. When the con- 
centration of free add and of pepsin was varied in different samples, the 
extent of digestion of the living tissue was proportionate to the concentra- 
tion of free acid and not at all to the concentration of pepsin. Somewhere 
beween o.i and 0.15 per cent of free hydrochloric acid was found to be the 
critical level at or above which living tissue was digested. At this concen- 
tration it made little difference whether the concentration of pepsin was 
600 or 20 units per cc. It is doubtless significant that the acidity of the nornial 
gastric content rarely rises above this level and that the high values which 
approach the acidity of pure juice are commonly found in ulcer patients. 

It must be admitted that the experimental conditions under which the 
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ulcers described above have been caused to develop are highly artificial and 
with few exceptions their counterpart does not occur in mail. If it be 
agreed that the evidence warrants the conclusion that a gastric content 
whose acidity and pepsin concentration approaches that of pure gastric 
juice will digest the wall of the stomach or duodenum and produce an ulcer 
and is in this sense its immediate cause, there still remains the question — 
under what conditions, if any, does such a content appear? This latter 
problem is obviously of greater practical significance and here unfortu- 
nately our information is far less precise. It seems clear enough from a 
consideration of the normal mechanisms that govern the secretion of gastric 
juice, that a pure undiluted and unneutralized secretion is not apt to 
accumulate in the stomach. The sight, odor, and especially the taste of food 
which serve as appropriate stimuli for the nervous phase of gastric secre- 
tion are followed so promptly by the ingestion of food that the juice is 
diluted and neutralized. Similarly the gastric secretion which results from 
the action of gastrin takes place only while food is in the stomach and upper 
intestine. Under normal conditions of motility the gastric content is passed 
on into the duodenum before its capacity to bind or neutralize the free 
hydrochloric acid is entirely overcome, so that we never observe in the 
digesting stomach a free acidity equal to that of pure juice and rarely an 
acidity above that at which gastric juice was found capable of digesting 
living tissue. When an abnormal retention of food in the stomach occurs, 
we should expect on theoretical grounds that the continuing secretion of 
gastric juice would gradually raise the acidity of the gastric content until it 
approaches the acidity of the pure secretion. There is, of course, plenty of 
clinical data to substantiate this view and the hyperacidity of the gastric 
content in cases of duodenal ulcer with pyloric obstruction has long been 
regarded as a significant factor in determining the chronicity of these 
lesions. It is not improbable that pyloric stenosis or spasm may operate 
also in another way to raise the acidity of the gastric content. It was found 
by Mann® and confirmed by ourselves and others that the experimental 
deviation of the alkaline pancreatic juice from the duodenum into the lower 
intestine or to the exterior is shortly followed by the appearance of chronic 
progressive ulcers in the duodenum. A few clinical cases have been 
described in which it appears that a failure of bile or pancreatic juice or 
both to reacH the duodenum and neutralize the gastric content had been 
responsible for the occurrence of the duodenal ulcer. The practical signifi- 
cance of Mann’s discovery, entirely apart from its theoretical importance, 
may, however, be much wider. According to the views of Boldyreff^® a 
reflux of bile and pancreatic juice into the stomach normally occurs and 
serves to prevent the development of a high concentration of acid in the 
gastric content. Spasm of the pylorus and especially when associated with 
a stenosing duodenal ulcer might be expected to limit such regurgitation as 
well as cause retention and thus set up a vicious circle whereby the increasing 
acidity of the gastric content increases the pylorospasm. It seems reason- 
able to conclude that the major factor in determining the chronicity of ulcer 
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in the pyloric region is the resulting stenosis or spasm which acts thus in 
two ways to increase the acidity of the gastric content. The treatment of 
such a lesion, therefore, which does not return the emptying time of the 
stomach to normal may be expected to be followed by recurrence. 

It is not easy to evaluate the role of the central nervous system and the 
undoubted effect of the stress and strain of modern life (Rivers^^), in the 
pathogenesis of ulcer. Ulcers can be caused to form in portions of the 
gastro-intestinal tract entirely severed from any central nervous system 
connections so that I believe the immediate cause of the lesions is local. 
On the other hand, the vagi contain secretory fibers to the stomach and it 
is theoretically possible that these might be stimulated by other than the 
normal mechanism and there results a secretion of gastric juice in the empty 
stomach which if marked or persistent might cause ulcer. In 1927, Silber- 
man^“ secured the secretion of gastric juice in the empty stomach by reflexly 
stimulating these secretory nerves. He performed double esophagostomy 
in dogs and gave these animals sham feedings for 40 to 60 minutes three 
times each day. Gastric or duodenal ulcers or erosions appeared in 18 of 
these dogs after periods of 16 to 49 days, and the acidity of the gastric 
content varied between 68 and 103 clinical units. It is possible that the 
acute ulcers and erosions observed by Dr. Harvey Cushing^® in patients 
following operations for cerebellar tumor have an etiology similar to those 
in Silberman’s experiments. It is not improbable that the operative trauma 
to the interbrain might stimulate the gastric secretory centers associated 
with the vagus center and cause a large secretion of gastric juice in the 
empty stomach, such as was secured by the sham feeding experiments. An 
examination of the gastric content after such cerebral traumas would be 


of great interest. 

A continuous secretion of gastric juice into the empty stomach during 
the entire 24 hours occurs both in man and lower animals. The cause of 
this secretion (nervous or hormonal), its amount, and its variations under 
physiologic and pathologic conditions are but little understood. Normally 
the amount seems to be small and it is readily neutralized by the gastric 


mucus, swallowed saliva, and regurgitated bile and pancreatic juice. There 
is considerable evidence that in ulcer patients the volume of this continuous 
secretion is greatly augmented. Does this represent hyperactivity or hyper- 
tonicity of the vagus secretory mechanism as a result of continued mental 
strain? If so, vagus secretion may find a definite place in ulcer therapy. 
On the other hand, acute emotional stress definitely inhibits gastric rnotilit) 
and prolongs its emptying time and it is entirely possible that in this wa) 


may be significant in the clinical problem. . r v. 

Considerable variation exists in the resistance of various parts 0 t e 
alimentary canal and other tissues to the digestant action of pure gastric 
juice. When the secretion from an isolated Pavlov pouch was drained into 
the jejunum and ileum, several weeks were required before ulcers develo^d, 
whereas the exposed spleen was extensively digested in a few days. 0 
ileum was found to be definitely more susceptible than the jejunum an 
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every instance the gastric mucosa proved to be most resistant. This les- 
sened resistance of the small intestine to the digestant action of gastric 
juice must always constitute an objection to all forms of surgical therapy 
in which an artificial opening is made between the stomach and jejunum. 
In those cases where the increased acidity of the gastric content is due to 
retention and where the operation corrects this defect the danger of jejunal 
ulcer should be minimal. The advisability of a large stoma to facilitate the 
emptying of the stomach seems indicated. The superior resistance of the 
duodenal mucosa as determined by experiment suggests that gastroduo- 
denostomy or pyloroplasty, where conditions permit their employment, are 
preferable to gastrojejunostomy. On the other hand, when pyloric stenosis 
does not exist or where the increased acidity of the gastric content is due to 
excessive continuous secretion of gastric juice, the probability of recurrence 
or secondary jejunal ulcer is very real. 

The development of typical ulcers in the wall of the isolated stomach 
proves that pure gastric juice can digest the gastric mucosa and makes it 
unnecessary to postulate a specific loss of resistance to account for ulcers 
in the stomach proper. The careful histologic examination of a large num- 
ber of resected specimens in Konjetzny’s^^ material failed to reveal evidence 
of local vascular injury, embolism, or thrombosis. It is not to be supposed 
that the resistance to digestion of the mucosa would always be uniform 
throughout or that a uniform exposure of the entire surface would always 
occur. Such variations should be of chief significance in determining the 
site of the resulting ulcer and its shape. The more general effect is mani- 
fested by the small erosions, hemorrhages, and cellular infiltrations in the 
neighboring more resistant or less exposed mucosa. According to this view 
the so called ulcer gastritis is of similar origin to the ulcer itself, is more 
amenable to medical treatment, and cannot be considered an indication for 
partial gastrectomy. 
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Discussion. Dr. Edward S. Judd (Rochester, Minn.). — We are all 
greatly indebted to Doctor Dragstedt for this work. As you all know he has 
investigated the pathogenesis of peptic ulcer for a great many years and has 
done a very good job. I hope we can make our surgical work conform to the 
piinciples that he has laid down and I think he has come closer to helping 
us out than any other research worker. The results which he has obtained 
from these experiments are strictly in accord with those obtained by Mann, 
Williamson and Bollman in the Mayo Clinic. It seems to me that we all feel 
that their experiments give sufficient evidence to show that a gastric content 
of sufficient acidity and concentration of pepsin can digest the normal mucous 
membrane of the stomach and duodenum and produce an ulcer. I think 
that it is, as Doctor Dragstedt says, unnecessary to postulate some local 
thrombosis, infection, or embolism, as has been suggested by some former 
investigators. When resistance is locally decreased, the digestive ability of 
the gastric juice undoubtedly will be more effective in producing and main- 
taining ulcer. I also fully agree with what Doctor Dragstedt says about 
gastritis as described by Konjetzny; namely, that it is attributable to the 
chemical action of the gastric content and that the condition is corrected when 
the acidity is controlled. I fully concur in his conclusion that, for this 
reason, the finding of extensive gastritis is not an indication for partial 
gastrectomy. 

Mann and Bollman have stated, in an article on experimentally produced 
peptic ulcers, that two types of ulcerative lesions of the gastric and duodenal 
mucosa are produced experimentally: “The ulcerative type most often pro- 
duced has always remained acute; it is usually multiple and is more often 
distributed throughout the mucosa of the fundus than in the mucosa of the 
pylorus or duodenum. The exact site of occurrence of the lesions is never 
definite or constant. They start as a hemorrhage in the submucosa, and the 
lesion of the mucosa appears secondary to the vascular injury. This type of 
lesion is readily produced experimentally by various means. It occurs in the 
so called toxic conditions, after the injection of toxins, certain drugs and 
bacteria, and in some moribund conditions that follow the loss of the adrenal 
and parathyroid glands, as well as after section of the splanchnic nerves and 
other operative procedures. In our experience, this type of ulcer is always 
acute. If the animal survives the procedure, which was accompanied by the 
development of the ulcer, healing always occurs, and no trace of the lesion 
remains. 

“The other type of ulcer is the one that we have observed more commonly. 
The conditions under which it develops are definite and limited. The ulcer is 
usually single, although two or, rai-ely, three (hardly more) ulcers may be 
present at one time. The site of the lesion is in the pathway of the outflow of 
gastric contents ; it is never in the fundus. The exact site of its development 
is definite and constant. It starts on the surface of the mucosa as a grayish, 
circumscribed membrane. At first it is saucer-shaped, and later the usual ap- 
pearance of peptic ulcer as seen in man develops. In the beginning the lesion 
is acute, but if perforation with peritonitis or fatal hemorrhage does not occur, 
it quickly becomes chronic. Grossly and microscopically, this type of lesion 

resembles peptic ulcer as found in man. 

“Whether either of these two types of lesions corresponds to the type seen 
in man has not been determined, owing to the fact that the piocess of develop 
ment of the lesion in man has not been determined. If the mucosal lesion in 
man which precedes the development of the characteristic chronic peptic u cer 
begins as a hemorrhage into the submucosa, it would appear that many of t le 
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results of our investigations would have little, if any, clinical bearing. On the 
other hand, if the lesion in man begins at the surface of the mucosa, the type 
of lesion we have studied would appear to be the only type of experimentally 
produced ulcer that may be of clinical significance.” 

I believe that the acute type of ulcer which Mann and Bollman described is 
similar to the acute ulcerative lesions which Silberman produced in dogs after 
performing double esophagostomy and feeding a secretion of gastric juice 
obtained from the empty stomach by stimulating the secretory nerve. I believe 
that these acute ulcers and erosions described by Mann and by Silberman are 
the ulcers which Cushing found occurred following operations for cerebellar 
tumor. I do not think that this type of ulcer need be considered as simulating 
the chronic gastric or duodenal ulcer which is observed clinically. 

The medical treatment of ulcer should be based entirely on these physio- 
logic principles. Sometimes a great deal may be accomplished by employing 
a medical and dietary regimen similar to that originated by Doctor Sippy. 
If the patient responds satisfactorily, this plan of treatment may be continued. 
However, if the patient does not improve within a reasonable period of time, 
surgery should be undertaken. In our experience the various local operations 
and gastro-enterostomy have given very satisfactory results. 

Endeavoring to utilize the principles of the experimental work that has 
been done and to apply them clinically, I have employed direct anastomosis 
of the stomach and duodenum for the past several years. I have done this 
because it seemed to me that this operation left the structures so that they 
could function more in accord with the normal physiologic processes than 
would be possible if other procedures were used. The stomach and duodenum 
can be anastomosed much more readily than formerly was presumed possible. 
This operation has been employed particularly by Wilkie, in Edinburgh, and 
the results have been most encouraging. I have carried out such an anasto- 
mosis in many cases of duodenal ulcer and have reason to thinlc that a new 
ulcer will not form in the duodenum subsequently. I realize that this is not 
in accord with the results obtained by some others. However, my experience 
has encouraged me to continue to employ the operation in selected cases. I 
have not carried out resection of the stomach for benign ulcer of the stomach 
and duodenum except under exceptional circumstances. Furthermore, it 
seems to me that I shall not be inclined to do so, as the experimental studies 
indicate that the principles involved in the treatment of gastric and duodenal 
ulcer do not support the contention that resection of the stomach is often re- 
quired for solution of the problem of ulcer. 

Dr. Alton Ochsner (New Orleans, La.).— We, too, have attempted to 
evaluate the effect of acidity in experimental production of ulcer in three 
groups of experiments. We have attempted to reproduce ulcer in the stomach 
and the first portion of the intestine, as Doctor Dragstedt has done in a series 
of experiments. 

In one series we formed pouches from the greater and lesser curvatures of 
the stomach, respectively. Although the acidity in the individual pouches 
varied but little, the incidence of ulcer was much higher (63.6 per cent) in the 
lesser curvature pouches than in those on the greater curvatures (o per cent). 
Following histamine injections we also found the incidence of ulceration much 
greater along the lesser curvature than elsewhere in the stomach. This, we 
believe, is due to the fact that the “magenstrasse” is more susceptible to ulcera- 
tion than other portions of the stomach. 

In a second group of experiments the lesser and the greater curvature 
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pouches, x'espectively, were anastomosed with the proximal jejunum Teiunal 
ulcers developed in all (loo per cent) of the animals with the greater curva- 
ture pouch-jejunal anastomosis, whereas but 71 per cent of the animals with 
lesser curvature pouch-jejunal anastomosis developed ulcers. In another 
group of animals with lesser and greater curvature pouches, respectively, and 
jejunal anastomoses, bile w^as diverted into the pouch by anastomosing the 
gallbladder to the pouch and dividing the common duct. Xhe ulcer incidence 
decreased in the lesser curvature pouch- jejunal anastomosis to 50 per cent and 
in the greater curvature pouch-jejunal anastomosis to 28 per cent. 

In further experiments performed by Doctor DeBakey, in our laboratory, 
the relative protective influences of bile, pancreatic, and duodenal juices were 
determined. Pyloric occlusion and gastrojejunostomies, similar to those 
advocated by von Eiselberg, were performed. Jejunal ulcers developed in 50 
per cent of the animals. In addition to the pyloric occlusion operation the 
pancreatic juice was deviated away from the anastomotic site by anastomosing 
the pancreatic duct with the terminal ileum. The incidence of ulceration in 
this group was 70 per cent. 

In another group the bile was deviated from the anastomotic site by anas- 
tomosing the gallbladder to the terminal ileum and dividing the common duct. 
Incidence of ulceration increased to 90 per cent. In animals with both the 
bile and pancreatic juice deviated from the anastomotic site the incidence of 
ulcer was 100 per cent. It may be concluded from these experiments that 
both bile and pancreatic juice are protective in preventing ulceration and that 
of the two bile is more protective than is pancreatic juice. 

Based upon those experiments and our clinical observation, we feel that 
there are three factors in the production of peptic ulcer as follows : first, and 
probably the most important one from the standpoint of therapeusis, is in- 
creased acidity; second is tissue predisposition, and the lesser curvature of 
stomach is, as we all know, more susceptible to ulceration than other portions 
of the stomach. The third, and probably the most important etiologic factor is 
a predisposition to ulcer formation ; f.e., ulcer diathesis. 

As regards therapy the best we can do is to control the acidity by diet and 
by the administration of antacids or by operation. All operative procedures 
should be of such a type as to decrease the acidity. We feel that in the patient 
with normal or hyperacidity gastro-enterostomy should not be done, because 
with the patient’s ulcer diathesis the chances of developing a jejunal ulcer are 
even greater than developing the original ulcer, because the jejunal mucosa is 
less resistant to the acid gastric chyme than are the duodenal and gastric 
mucosa. A pyloroplasty which will permit regurgitation of the alkaline duo- 
denal secretions more readily is much safer, but in some instances subtotal 
gastric resection will be necessary. From our experimental and clinical ob- 
servations, however, we are convinced that the acceptance of the ulcer diathesis 
is essential and that for the life of the individual it is necessary for hiin to . 
abstain from those things which increase gastric acidity, especially smoking 
and drinking of alcohol. 

Dr. Henry F, Graham (Brookl}^!, N. Y.). — I Avould like to take excep- 
tion to one statement made by Doctor Dragstedt, namely, the recommendation 
for a large opening in gastro-enterostomy. There are certain individuals who 
have a gastro-enterostomy, who are unable to eat large meals, especially those 
containing latge quantities of fluid such as a dinner accompanied by soup and 
several glasses of water, without a great deal of discomfort and inabilit}'’ tor 
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rapid emptying of the stomach afterward. I think there is a good mechanical 
reason for it. 

If you have a large opening, and the stomach becomes distended, you get a 
flattening of the jejunum against the stomach and in that way it closes up the 
entire opening. I think it is possible to make too large an opening and thus 
cause trouble. 

Dr. J. Shelton Horsley (Richmond, Va.).— It is quite necessary for 
surgery on any portion of the body, and especially on the stomach, to have a 
firm foundation on biologic facts. The observations of physiologists have 
taught us more about correct fundamental principles of gastric surgery than 
have the operating surgeons. 

The etiology of peptic ulcers may be divided into three classes, or a com- 
bination of these classes; (i) hyperacidity, which Doctor Dragstedt has so 
well brought out; (2) toxic influences such as from burns or from certain 
types of streptococcic bacteria, which Rosenow has demonstrated; and (3) 
the neurogenic origin, which has been brought into prominence recently by 
Harvey Cushing. Doubtless in many instances some combination of these 
three causes may act 'to produce a peptic ulcer. The presence of hyperacidity, 
for instance, may be due to excessive vagus stimulation. The affinity of gas- 
tric cells for certain bacteria or toxic products may also cause hyperemia and 
probably hyperacidity. 

An important fact that physiologists have shown is that the susceptibility 
of the gastro-intestinal mucosa to the acid of the gastric juice increases with 
the distance from the pylorus. Consequently, in a Billroth II type of gas- 
trectomy, particularly if done for a gastric or duodenal ulcer with high acidity, 
we are apposing to the stomach a portion of the bowel that is more susceptible 
to irritation by the gastric juice than would be the duodenum. When the gas- 
tric acidity is low, as it usually is in cancer, the danger of jejunal ulcer is not 
so great, but it cannot be entirely eliminated for after the malignant lesion has 
been removed it may be that the acid secretion of the stomach will be resumed. 
That this is not solely a theory is shown by an interesting case reported by 
Dr. Fordyce B. St. John, of New York; he removed a cancer of the stomach 
and did a Billroth II type of operation. Later the patient died from a jejunal 
ulcer. It seems apparent that when a partial gastrectom}'’ is indicated some 
type of Billroth I operation should be employed whenever it is possible to do 
so. There are ulcers in the duodenum not because the duodenum is more 
susceptible to the gastric juice, but because it receives the first impact of the 
acid. 

Doctor Ochsner has shown in experiments that there is some protective 
influence of the bile against the formation of peptic gastric ulcers in experi- 
mental work mi dogs, but this is not so great as the alkaline influence of the 
pancreatic juice. Bile is very slightly acid, or even neutral, whereas the pan- 
creatic juice is very strongly alkaline. If the presence of bile, then, tends to 
lessen the incidence of peptic ulcer, it is probably due to some other cause than 
to its chemical reaction. In the interesting experiments of Doctor Ochsner a 
peptic ulcer occurred more frequently along the lesser curvature than the 
gieatei curvature. The factor of more active peristalsis along the lesser 
curvature than along the greater curvature should be taken into consideration. 
Peristalsis is initiated along the lesser curvature and ordinarily it is far more 
active in this region, whereas if the segment of the stomach comprising the 
gi eater cuivatuie is isolated, much of the impulse for peristalsis has been 
obliterated. The more vigorous and constant action along the lesser curva- 
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ture, Other things being equal, would seem to predispose to ulcer formation far 
more than in the quiet, inactive segment of the stomach. 

Dr. Lester R. Dragstedt (Chicago, 111.). — It is not possible in the time 
allotted to give proper credit to the large amount of excellent experimental 
work on the cause of ulcer done both in this country and abroad. I should 
like to_ emphasize that there is nothing in our experiments which precludes the 
possibility that mechanical factors, such as the motility of the stomach or 
pylorus or the abrasive action of coarse food, or infection, may operate to 
delay the healing of an acute lesion and induce chronicity. However, I do 
believe that of all the factors likely to play a role in young and otherwise 
healthy adults (the people who get ulcers) the chemical action of the gastric 
content when it approaches the acidity of pure juice is the most important. 
The concentration of free hydrochloric acid is more significant than pepsin, 
and hence the term “acid ulcer” is more accurate than “peptic.” 

I am not convinced that the theory of Aschoff that the cause of prevalence 
of ulcer along the lesser curvature is the mechanical effect of food passing along 
the “canalis gastricus” is correct. We created such a canal experimentally in 
a dog with a large Pavlov pouch. The mucosa of the canal remained normal 
but an ulcer developed in the isolated pouch. There is no doubt that an acute 
lesion near the pylorus is more apt to become chronic than a similar one in 
the body of the stomach. We have a special case in the fact, I think, that 
such lesions produce spasm of the pylorus, cause retention, and so raise the 
acidity of the gastric content until it approaches the acidity of gastric juice. 
A pyloric lesion will do this to a normal secretory mechanism. There arc 
other cases in which we find a hypersecretion of gastric juice, ill understood, 
perhaps, but without pyloric obstruction, and it is in these cases, I believe, that 
we find a large incidence of jejunal ulcer following operation, whether it be a 
gastro-enterostomy or partial resection. 

The protective action of bile and pancreatic juice has been clearly demon- 
strated in experimental ulcer and has been of great significance in determining 
the importance of acid in the genesis of these lesions. This factor is of less 
importance in the clinical problem. 
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FACTORS GOVERNING THE RESULTS OF SURGICAL 
TREATMENT OF DUODENAL ULCER 

Donald C. Balfour, M.D. 

Rochester, Minx. 

The results of the surgical management of duodenal ulcer are always 
somewlrat difficult to evaluate because of the many factors upon which they 
depend. Figures from various clinics show a convincing uniformity (8o 
to 90 per cent) of satisfactory results brought about by operation when 
chronicity and failure of adequate medical management are the basis for ad- 
vising operation. When such a practice is followed, surgical treatment not 
only accomplishes relief of the symptoms of ulcer and marked general im- 
provement in health, but a remarkable control against recurrence of the 
disease and protection against the most serious complication of ulcer, namely, 
acute perforation, as well as a high protection against subsequent hemorrhage. 
Although such results may be gratifying in view of the chronicity which is 
characteristic of the disease and the fact that all other treatment has failed 
before surger}^ is instituted, I believe that the continued study of the cir- 
cumstances under which satisfactory results follow operation should provide 
clues which will aid toward a better understanding of the fact that the 
efficiency of surgical treatment primarily rests on the proper : ( i ) selection 
of cases for operation; and (2) selection of the operation. The more ac- 
curate our knowledge in these respects, the more accurate will be the prog- 
nosis as to what results may be expected from surgical management. 

This study of 1,086 consecutive cases of chronic duodenal .ulcer, in 
which patients were operated on in the years 1927 to 1928 and who have 
been followed over a period of seven years or more, was undertaken with the 
above mentioned purpose in view. It may be noted that although the re- 
sults were compiled for a minimum of seven years after operation, they do 
not necessarily imply that recurrences of the disease or its complications after 
tliis time may not take place ; but, when patients have been perfectly well for 
this length of time, serious recurrences are so rare that they are usually 
considered worthy of special record. 

The results following operation have been classified as either satisfactory 
or poor. In the group in which results were satisfactory two general types 
of cases were included : ( i ) those in which patients were completely re- 
lieved of symptoms, and in which no restrictions in diet were necessary ; there 
was no interference with work, and the patients were in excellent general 
health, such cases comprising approximately 90 per cent of those classified 
as satisfactory; and (2) the remaining 10 per cent of cases, in which there 
was persistence of symptoms, as represented by occasional discomfort which 
could be controlled by temporary care in the diet, alkalies, and by a better 
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balance of rest and activity. The group in which results were considered 
poor included cases in which the patients were not relieved of symptoms 
continued to be more or less disabled, were unable to carry on a normal 
routine of living, and in whom jejunal ulcer developed or who had recur- 
rence or reactivation of the ulcer necessitating continued treatment or further 
operation. 

In reviewing these cases it is interesting to irote the influence of age on 
the results, for it was found in the group of patients less than 30 years of 
age that satisfactory results followed in 85.2 per cent of cases, while those 
patients aged 60 years or more at the time of operation obtained a satis- 
factory result in 94.0 per cent of cases. The probable explanation for the 
better results obtained with older patients is : ( i ) that the lesion is likely to 
be more chronic than in younger patients; and (2) that with advancing 
years gastric secretion normally diminishes in activity.^ In so far as re- 
currence of ulceration is concerned, jejunal ulcer developed following gastro- 
enterostomy in 5.3 per cent of cases in which patients were less than 30 
years of age, and in 3.1 per cent of the cases in which they were more than 
60 years of age. 

The incidence of duodenal ulcer is lower among women than men; and 
possibly, because of whatever reasons make this true, the results of operation 
are also better among women than men. It was found that regardless of 
the type of operation carried out, a higher percentage of women (93.2 per 
cent) than men (86.0 per cent) obtained satisfactory results. The incidence 
of jejunal ulcer was 4.0 per cent among men, while there were no cases of 
jejunal ulcer in women (234 cases). 

A study of the relationship of gastric acidity to the results of all operation.s 
disclosed the fact that when a constant high acidity, 70 or more, is present at 
the time of the operation, in 82.4 per cent of cases relief of symptoms may be 
expected. On the other hand, when the acidity is 30 or less, 90.5 per cent of 
patients obtained relief. 

If results are considered on the basis of the effectiveness of the various 
types of operations as related to gastric acidity and the relationship of gastric 
acidity to the results of the operation, there appeared to be less evidence to 
justify radical views on this particular question than was anticipated. For 
example, it has long been thought that gastro-enterostomy should be avoided 
if possible for the group of patients with high acidity and no obstruction, 
but the fact that gastro-enterostomy brought about satisfactory results in 
86.6 per cent of such cases, and that this is only a slightly lower percentage of 
satisfactory results than those that follow gastro-enterostomy when there is low 
acidity (89.2 per cent), suggests that too much emphasis has been given the 
contra-indications to gastro-enterostomy for the group with high acidity. ^ It 
is true that the incidence of jejunal ulcer is higher for the group with high 
acidity as compared to the group with low acidity (4-4 fo 2.7 P^i cent), but this 
fact does not give much support for the general replacement of gastro en 
terostomy in the former group by plastic operations on the pyloric outlet or by 
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partial gastrectomy. In cases of excision and reconstruction of the pylorus, or 
gastroduodenostomy without excision, the avoidance of a 4.4 per cent risk 
of jejunal ulcer is counterbalanced both by the fact that the symptomatic re- 
sults of these types of operations are considerably less satisfactory in this group 
than those following gastro-enterostomy, and also by the fact that the inci- 
dence of recurrence or reactivation of duodenal ulceration following the 
operations is much greater than the incidence of jejunal ulcer following gastro- 
enterostomy. It is in this high acid group that the advantages of partial gas- 
trectomy have been most emphasized by the proponents of the operation. It 
has been our experience, however, that the higher the acidity, and consequently, 
theoretically, the greater the indications for partial gastrectomy, the more dif- 
ficult it is to bring about sufficient control of the acid-forming mechanism to 
justify the operation on this basis. Many reports are now available from those 
who advocate wide gastric resection in such cases, showing that the persist- 
ence of acidity after radical resection is as high as 44 per cent.® Moreover, 
recurrence of symptoms or of ulcer after partial gastrectomy is a much more 
serious problem with which to deal than that after gastro-enterostomy. 

In studying the cases from the standpoint of complications prior to, or 
present at, operation, it was immediately obvious that because of the relief of 
the distress of an obstructed stomach, the most strikingly satisfactory results 
were obtained with those patients who had obstruction of the pylorus. The 
greater the obstruction the more positive the satisfactory results if any asso- 
ciated toxemia due to the obstruction was controlled, for then the risk of 
operation was low, even when the patient was in poor condition. In cases of 
very marked obstruction, the percentage of goods results was 91.4 per cent. 

The effect of gastro-enterostomy in cases of marked obstruction is well 
known, but a more important fact is that in the absence of obstruction, the 
satisfactory results following gastro-enterostomy over a minimum of seven 
years are only slightly lower, 89.7 per cent, than in cases in which the obstruc- 
tion is marked, 91.4 per cent. The belief, therefore, that in cases without 
obstruction gastro-enterostomy should be avoided if possible, and that exci- 
sion and reconstruction of the pyloric outlet should be chosen, has not been 
substantiated in this study. This last named procedure under such circum- 
stances was followed by 80.4 per cent satisfactory results as contrasted with 
89.7 per cent following gastro-enterostomy. As for gastric resection in this 
group, reports are not available as to the control of S3anptoms over a similar 
length of time after operation, but thus far it has been shown from certain 
continental clinics that there are persisting symptoms in between 10 to 20 per 
cent of cases. 

It is difficult to evaluate the relationship of chronic and subacute perfora- 
tion to results, since this complication varies so much in degree. However, 
the impression that better results were obtained in those cases in which exten- 
sive induration had occurred about the duodenum seemed to be borne out by 
this investigation. Possibly the greater severity of symptoms in cases of ex- 
tensive pel foration, and therefore the marked relief from these symptoms, may 
have been parti}'’ responsible for such an impression. 
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Hemorrhage from ulcer continues to present a most difficult surgical prob- 
lem. It should be emphasized that in cases of hemorrhagic peptic ulcer, the 
mortality from hemorrhage itself has recently been shown to be considerably 
higher than was formerly thought. Statistics from various hospitals^ have 
shown that the complication not only is a serious one, but not infrequently 
one that has a fatal outcome. A study of cases of hemorrhagic ulcer em- 
phasizes the difficulty in evaluating the effect of the different forms of surgical 
management, since hemorrhage varies so in frequency, severity, and in the 
extent to which it is associated with other symptoms of ulcer. In this group 
of 1,086 cases studied, one or more hemorrhages had occurred prior to opera- 
tion in 22.7 per cent of cases, and, judging by the history, the hemorrhagic 
character of the lesion was a considerable factor in advising operation. It 
has been stated, a supposition to which we have subscribed at the clinic, that 
protection against subsequent hemorrhage was greater if the lesion or lesions 
could be removed ; but in this group of cases this was not substantiated, for 
it was found that the indirect operations afforded at least equal protection 
against recurrence of hemorrhage as do those operations which include a direct 
attack on the ulcer. 

The explanation of this apparent discrepancy between good theory and 
actual practice is related to some extent to the fact that a satisfactory gastro- 
enterostomy brings about and maintains healing of single and multiple inflam- 
matory processes in the duodenum, and that any recurrence of bleeding usually 
is due to a superficial erosion which heals readily because of the gastro-en- 
terostomy. 

Although excision of the lesion and reconstruction of the pyloric outlet, or 
gastric resection of the Billroth I type, for hemorrhagic ulcer are theoretically 
and physiologically sound, these operations do not give as great protection 
against subsequent hemorrhage as do gastro-enterostomy or partial gastrec- 
tomy by the Billroth II method or its modifications. This probably is due to 
two facts: (i) that the former procedures do not always permit satisfactory 
excision of small concealed lesions; and (2) maintaining continuity of the 
stomach and duodenum apparently carries with it certain disadvantages in 
respect to reactivation and recurrence of inflammatory processes. The inci- 
dence of jejunal ulcer is so small when gastvo-enterostoxny is carried out on 
proper indications that excision and reconstruction, done primarily to avoid 
jejunal ulcer in these cases of hemorrhage, are not justified except in those 
in which the liability to jejunal ulcer is known to be high because of conditions 
already suggested. 

In the Billroth II t3^pe of operation, any recurrence of hemorrhage almost 
certainly is caused by jejunal ulcer or jejimitis, since complete exclusion of 
the duodenum itself is extremely rarely followed by reactivation of any un- 
removed lesion in the duodenum or development of a new lesion at that site. 

In spite of the fact that gastro-enterostomy by actual figures seems to be 
almost as effectual a means of protection in bleeding types of duodenal ulcer, 
theoretically the Billroth II operation, or one of its modifications, would give 
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the fewest recurrences. However, the Billroth II operation has the disadvan- 
tages of a much higher primary risk (particularly if a thorough resection is 
done of the involved part of the duodenum) and of failing to protect . abso- 
lutely against recurrence of ulceration. Such facts will always emphasize 
the advantages of conservative procedures. In view of the information de- 
rived from this group of cases it would seem that the most reasonable manage- 
ment of the bleeding type of duodenal ulcer would be thorough local excision, 
if feasible, combined with a large gastro-enterostomy. 

If the data obtained from this study are correlated, it is apparent that, in 
general, the best results, in so far as relief of symptoms is concerned, are 
obtained for patients (particularly women) of middle age, with impaired 
motor function, low acidity, and a long standing history of distress. Less 
satisfactory results are obtained, regardless of operation, the farther condi- 
tions are in opposition to the factors above mentioned; but this particular 
series of cases gives surprisingly little emphasis to this point. In respect to 
the value of the different types of operations, this study showed conclusively 
that if results are computed over a sufficient length of time after operation, 
and surgical management has been well applied according to the circumstances 
in each case, the conservative operations present so many advantages that they 
are the operations of choice for chronic duodenal ulcer, both with and with- 
out complications. In particular, the value of gastro-enterostomy clearly is 
apparent, for not only does it usually bring about complete and permanent 
healing of duodenal ulcer, but in the event of recurrence of ulceration in the 
stomach or jejunum it is the only operation which permits restoration of 
normal continuity of the stomach and duodenum, an advantage which it is 
unnecessary to emphasize. 
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DESTISTIir, ItOCJIESTER, NEIV YOItK 

The chronic ulcer in the stomach may prove to be malignant, thereby 
differing significantly from the similar lesion in the duodenum. This is no 
newly discovered fact but has long been common knowledge. Its practical 
implications for treatment, however, are almost universally neglected. The 
history, the johysical findings, all laboratory tests, the roentgenographic exam- 
ination, the appearance at operation, even occasionally the histologic section 
may fail to differentiate the benign from the malignant ulcer of the stomach. 
There has been a controversy extending now over more than 50 years as to 
whether such malignant ulcers masquerading as benign in appearance usually 
arise as the degeneration of a preexisting, benign ulceration, or are car- 
cinomata from their inception.^ Iia 1927, I reviewed the evidence in the 
literature concerning this relationship of carcinoma and callous gastric ulcer- 
and concluded that the important point for the clinician and for the patient 
was not the academic one, which had been chiefly debated, as to what per- 
centage of benign ulcers become malignant, but was the very practical one 
that many of the lesions which appeared clinically as simple ulcers proved 
eventually to be malignant. Refined methods of study, particularly the more 
exact investigation of the secretory activities of the stomach® and refine- 
ments in roentgenographic examination of the gastric pattern and activit}^^’ *’ 
still fail to solve this problem in differential diagnosis. Thus Gray and Bal- 
four,® in studying a large group of resected carcinomata, report that in 30 per 
cent of cases the roentgenologist had been unable to decide that the lesion 
was malignant and in ten per cent more had called it benign. In spite of an 
intensive search for some method of demonstrating when an ulcer is malignant, 
it is admitted almost universally by all competent clinicians that there is no 
such absolute criterion available. Consequently the individual instance of 
chronic gastric ulcer should be regarded at first as a possible malignancy no 
matter how long the history nor how benign the appearance of the lesion. Let 
me illustrate this diagnostic difficulty with three cases. 

Case Reports 

Case L— C.H.B. SMH. 4368. Male, aged 66, had had typical ulcer pain for 12 
years always relieved by food and soda. In his last exacerbation of symptoms (two 
months) the pain has come a little sooner after eating but otherwise has been the 
No weight loss. P.E.— Negative. Lab.— Gastric analysis : Fasting, 18 per cent free HCl, 
46 per cent total ; increased to 52 per cent free and 76 per cent total after Ewald test 
meal. Stool — guaiac negative. Hemoglobin, 80 per cent. 
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Roentgenologic examination.— Typical penetrating ulcer niche cm. broad and 
I cm, deep sharply outlined on the lesser 'curvature at the angulus. 

Preoperative and postoperative diagnosis. — Chronic gastric ulcer. Nothing to suggest 

malignancy. 

Operation.— Subtotal gastrectomy. 

Histology. — Showed typical appearance of benign ulcer with scar tissue base separat- 
ing the muscularis without any evidence of malignancy in sections through the center of 
the ulcer. In one section at the edge of the ulcer there is typical adenocarcinoma e.xtend- 
ing from the mucous membrane and invading the muscularis and a limited small area of 
the scar tissue base at that one point only. 

This case was reported in detail together with the histologic evidence in Surg., Gynec. 
and Obst., vol. 46, p. 199, 1928. It is apparently a typical example of carcinoma develop- 
ing in the edge of a preexistent benign ulcer. Nothing in either the clinical data or 
laboratory and roentgenologic studies suggested the presence of malignancy. The patient 
has remained entirely free of gastro-intestinal symptoms and wdthout evidence of re- 
currence, now over eight 3'ears. 

Case II.— F.T.F. SMH 63871, Female, aged 46. P.I.— Typical ulcer pain, two 
to three hours after meals together with persistent night pain; six months’ duration. 
P.E. — Tenderness over the pyloric region. Lab. — Red blood cells, 4 mil. hemoglobin, 75 
per cent. Gastric analysis — not done on account of lack of cooperation of the patient. 
Stool — guaiac negative. 

Roentgenologic examination. — G. I. series showed irregularity of the cap with local 
tenderness over it. 

Course. — Day pain cleared up quickly on Sippy regimen. Night pain disappeared 
more gradually, following which the patient was discharged from the hospital. Pain re- 
curred on an ambulatory ulcer regimen in two months and on this account she w'as 
readmitted to the hospital for operation. 

Preoperative diagnosis. — Duodenal ulcer. Postoperative diagnosis. — Gastric ulcer. 

Operation. — The ulcer proved to be on the gastric side of the pylorus, was 1.5 cm. in 
diameter, sharply circumscribed and non-indurated. The ulcer seemed so innocuous the 
surgeon operating was sure it was benign. Consequently he excised the ulcer with a 
liberal wedge and posterior gastro-enterostomy was performed. The lesion proved micro- 
scopically to be malignant in spite of its non-indurated character. The patient was 
strongly advised to be reoperated upon but subtotal gastrectomy was refused. She had 
an obvious recurrence in the epigastrium, which was verified on exploration 13 months 
after the first operation. 

Case III. — P.W. SMH 21096. Male, aged 21. First seen in 1929 with rather 
vague ulcer pain and roentgenologic evidence not conclusive but suggesting duodenal ulcer. 
He was at that time put on an ulcer diet and promptly became free from symptoms. He 
was readmitted in December, 1931, with the characteristic history and physical evidence 
of a ruptured ulcer. 

Preoperative diagnosis.— Ruptured ulcer, probably duodenal. 

Operation.— Ulcer was found on the lesser curvature of the stomach about one inch 
proximal to the pylorus. It showed a free perforation about one cm. in diameter with the 
indurated area sharply circumscribed to the region of the uficer. It was closed by inver- 
sion. The operator entertained no question that the ulcer was anything but benign. 

Course. Symptomatic relief for tw'o years followed by recurrence of moderate ulcer 
pain and occasional vomiting not of sufficient severitj'^ to bring the patient back to the 
clinic. Readmitted (second time) in January, 1934) on account of major hemorrhage 
from the ulcer (melena). Red blood cells bad fallen to 3.4 mil. The patient had no 
pain and rapidly regenerated his blood on a conservative regimen. 

Operation. One month after hemorrhage subtotal gastrectomy was carried out. The 
scar of the perforated ulcer was identified at operation by the black silk sutures encap- 
sulated in its peritoneal surface. Continuous with this healed scar, extending downward 
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on the posterior surface, was an ulcerated area about 3 cm. in diameter surrounded by a 
larger zone of induration (Fig. i). While there was nothing pathognomonic about 
the ulcer, its size and the extent of the induration about it suggested the possibility of 
malignancy. Microscopically the ulcer was definitely malignant though the scarred area 
which had originally perforated was uninvolvcd. 

These examples are chosen from a number of others that would equally 
well illustrate the' impossibility of differentiating certain malignancies from 
benign chronic gastric ulcers on the basis of clinical examination, laboratory 
findings, or roentgenologic studies. On the other hand, however, many 
gastric ulcers respond favorably to medical treatment and never require oper- 
ation, In order to harmonize, for therapy, these two conflicting tendencies in 
gastric ulcer, it was necessary to develop a clinical test for malignancy. Fol- 
lowing the method of Jordan and Lahey'^ those gastric ulcers not having 
definite malignant stigmata are satisfactorily divided into two main groups 
by their response to a short period of medical treatment. 

Chart,-!- - 

CLINICAL TEST FOR MALIGNANCY IN CHRONIC GASTRIC ULCER 


Bg response to ri^id medica.1 treatment 


Within 

Iv/eeK 

Z " 

Z " 

3 ” 

Improvement in symptoms 

Practical disappearance of symptoms 
Disappearance of occult blood in stools 

MarKed decrease in Size of ulcer niche 

(ed lea-st % ) 

> 

Group B 

AfterSweeka 

Continuous decrease of ulcer to disappearance 

4 - 

_ 


(checked by X.rei.y) 



Anq time onl 

Recurrence of symptoms or 



treatment J 

Increase in ulcer niche 




By the use of this clinical test for malignancy, the gastric ulcers are 
divided into two groups at the end of not over three weeks’ time. These do 
not represent complete separation of pathologic entities but they serve as a 
basis for the choice of therapy. In the first group where the response to the 
test is not only by symptomatic relief but also by marked decrease in the size 
of the lesion, medical treatment should be continued, checked carefully, how- 
ever, by roentgenologic studies, until it is proved that the niche has com- 
pletely disappeared. The patients in the second group where the response is 
unsatisfactory or incomplete should be operated upon at once (Chart I). 

The two following cases illustrate the typical difference in reaction of two 
examples, one falling in each of the groups. The cases originally were very 
similar, both in the cancer age, the location, size and appearance of the niche 
being not unlike, and neither had free HCl in the fasting contents but both 
showed it after an alcohol test meal. Yet the response of these two cases was 
entirely dissimilar and indicated in the one case the continuation of medical 
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LooeLtion of ^ilkties on peritoneal surface 



1 1 1 


Fig, I, — Case III. P. W.- — Appearance of ulcer at resection. The position 
on the peritoneal surface of the silk ligature marking the site of the ruptured 
ulcer two years previously is indicated on the drawing. At the first operation 
there was nothing to suggest malignancy. 

treatment, in the other immediate radical surgery which has given this patient 
a chance for cure of a carcinomatous ulcer. 

Case Reports 

Case IV. — R.S. SMH 96388. Male, aged 50. Typical ulcer pain coming two 
hours after meals associated with black stools; duration three weeks. Ten pound weight 
loss. P.E. — Moderate emaciation, tenderness on deep pressure in midepigastrium. Lab. — 
Red blood cells, 3.5 mil. Stool — guaiac negative. Gastric analysis, fasting, 0 free HCl, 
22 per cent total. After alcohol test meal, 

20 per cent free HCl, 36 per cent total. 

Roentgenologic examination. — Large 
ulcer niche (3 cm.) high on lesser cur- 
vature (Fig. 2). 

Preliminary diagnosis. — Gastric ul- 
cer, possibly malignant. 

Course. — Satisfactorj' response to 
test period of medical treatment (Figs. 

3 and 4) . Asymptomatic on ambulatory 
ulcer regimen at present. 

CaseV.— C.A. SMH 85305. Male, 
aged 62. P.I. — Typical ulcer pain three 
to four hours after meals completely re- 
lieved by soda, incompletely by food; 
duration seven months. P. E. — No ab- 
dominal masses or tenderness. Lab. — 

Gastric analysis — fasting contents no 

free HCl, after alcohol test meal free HCl present. Stool — guaiac negative. 
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Roentgenologic examination.-Large ulcer (3 cm.) on lesser curvature of stomach 

C-uig. S). 

Course.-Ambulatory ulcer diet prescribed at first visit in out-patient department 
(before the roentgenologic examination had been obtained), gave complete symptomatic 
relief within five days. On repeating the roentgenography at the end of three weeks, 



Fig. 3. — Case IV. R. S. — Significant decrease Fig. 4. — Case IV. R. S. — Complete disappearance 
in size three weeks later. of niche six ^^eeks later than Fig. 3 



Fig. s — Case V. C. A. — ^Large ulcer niche at angulus on lesser 
curvature. No striking decrease in size after three weeks m 
spite of complete sjmptomatic relief. 

however, there was no significant decrease in the size of the niche Consequently this 
patient falls in Group II and prompt operation was urged upon the patient. Due to the 
fact that the patient was symptom-free, he resisted this advice, but through pressure on 
the patient through the family, operation was accepted. 

Preoperative diagnosis. — Gastric ulcer, probably malignant. 

Operation. — Subtotal gastrectomy. Grossly the lesion was an ulcer, not certainly 
malignant (Fig. 6). Microscopic examination showed a carcinomatous ulcer. The pa- 
tient is now symptom-free one year after operation. 
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Thus the clinical test saves us from operating for lesions that respond 
like that in Case IV. In most such patients, ulcer symptoms will continue to 
be held in abeyance and on repeated roentgenologic examination the appear- 
ance of the stomach will be found to be normal. Probably such lesions are 
represented by the healed small scarred areas covered with thinner epithelium 
that have been reported as found repeatedly in the stomach during routine 
autopsy examinations. Occasionally symptoms will recur during treatment 
in one of these cases that originally responded satisfactorily. The lesion then 
immediately becomes a carcinoma suspect and is treated as such. In the sec- 
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Fig. 6. — Appearance of ulcer on resection; no definite evidence of malignancy grossly. 


ond group where the response to treatment is unsatisfactory or incomplete 
either symptomatically or by roentgenologic examination, many, though not 
all, of the lesions will prove histologically to be malignant. For this reason we 
treat radically the lesions in the second group, carrying out subtotal gas- 
trectomy no matter how innocent such an ulcer may appear at operation. The 
local excision of these ulcers without including the lymph node bearing area 
is irrational and in our experience has usually resulted in recurrence when 
the ulcer proved to be malignant, as in Case II. W e are convinced that the 
chronic gastric ulcer in the stomach chosen for operation on the basis of its 
incomplete response to a short trial period of medical treatment should be 
dealt with exactly as if it were known to be carcinomatous. 
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The second major way in which the possibility of malignancy should affect 
the treatment of gastric ulcer is in the opposite direction. It has been well 
established that the large gastric ulcer over two and one-half to three cm. in 
diameter is particularly likely to be malignant.^ Although the exponents of 
this proposition never claimed more than a high degree of probability for it, 
many clinicians, in fact most of us, when confronted in the consulting room 
or at the operating table by a huge callous gastric ulcer, automatically tend to 
assume that there is little chance of its being benign. In our material of 
over 200 cases presenting themselves clinically as ulcers, the differentiation 
between a malignant and a benign lesion frequently has proved equally im- 
possible in the very large ulcer as it has in the case of the smaller lesion. The 
practical corollary of this fact is that too pessimistic a view of the nature of 
the lesion is unwarranted on the basis of size until malignancy is proved under 
the microscope. I should like to offer the evidence of the following cases in 
support of this statement. 


Case Reports 


Case VI. — A. deM. SMH 36881. Male, aged 46. P.I. — Typical ulcer pain eight 
years’ duration. Melena with symptoms twice during this time. Forty pound weight 
loss in the last year. P.E. — Emaciation, visible peristalsis over stomach. Lab. — Red 
blood cells, 4.5 mil. Hemoglobin, 85 per cent. Stool — guaiac negative. 

Roentgenologic examination. — Huge ulcer niche high on lesser curvature of the 
stomach with formation of an accessory pocket ( 3 j 4 cm. across the neck of the defect, 
cm. across the widest point) (Fig. 7). 






Course. — Favorable response to 
treatment with reduction of the enor- 
mous defect to a minute “V” shaped one 
with relief of symptoms for five months 
(Figs. 8, 9 and 10). Recurrence of 
symptoms and increase in the niche 
(Fig. n). 

Preoperative diagnosis. — Gastric ul- 
cer, benign, probably with adherent ulcer 
base. 

Operation.— Subtotal gastrectomy. 
Ulcer base found adherent to liver and 
pancreas. Microscopic examination 
showed a benign gastric ulcer. 

Course. — Symptom-free since op- 
eration four years ago. 


Fig. 7. — Case VI. A. deM. — Huge ulcer high on CASE VII. — A.B. SMH 64199 

greater curvature. p.I.-Ulcer pain with 

relief by food and soda — three years’ duration. Questionable hematemesis once. Ques- 
tionable melena several times. Attacks of vomiting. P.E. — Moderate emaciation. Point 
tenderness right epigastrium. Lab. — Red blood cells, 4.5 mil. Stool — guaiac positive. 
Gastric analysis — fasting; no free HCl, 25 per cent total. After histamine; 70 
free, 92 per cent total. 

Roentgenologic examination. — 90 per cent six hour gastric residue. Large ulcer 
niche on lesser curvature (3 cm. in diameter). 

Preoperative diagnosis. — Gastric ulcer — questionably malignant. 

Operation. — Subtotal gastrectomy. Induration extended down from the ulcer to 
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involve the pylorus. YHiile the lesion grossly suggested malignancy, the histologic sec- 
tions did not bear this out. The patient was sj-mptom-free at last report a year after 
operation. 

Case VIII.— J.T. SAIH 76173. Male, aged 52. P.I.— Ulcer pain five weeks’ dura- 
tion. No symptomatic relief from strict medical regimen in bed. Tw'o episodes of similar 
pain 15 and 30 years ago. P.E. — Tenderness in epigastrium. Lab. — Hemoglobin, 95 per 
cent. Stool — guaiac strongly positive. Gastric analysis — fasting, 18 per cent HCl, 
33 per cent total. 



Fig 8. — Case VI. A. cleM. — Marked reduction Fig. 9 — Case VI. A. deM. — Sire after four 
in size after two weeks’ treatment. weeks’ treatment. 


Roentgenologic examination. — kloderatc six hour residue with large flat ulcer niche 
(4 cm ) on lesser curvature of the stomach at the angulus (Fig. 12). 

Preoperative diagnosis. — Gastric ulcer — probably malignant. 

Operation. — Subtotal gastrectomy. At operation the lesion w'as thought to be prob- 
ably malignant but histologic section showed it to be benign. Patient has been asympto- 
matic since operation. 



Fig 10. — Case VI. A deM. — Six weeks after Fig h. — C ase VI. A. deM. — Six months 

treatment the niche had been reduced to a small later than Fig. 10 while still on treatment the 

small “V” shaped defect began to become dumb- 
bell shaped again with the recurrence of ulcer 
sjniptoms. Resection was easily carried out in 
this stage before the ulcer had become large again. 

Case IX. G.W. SklH 28218. Alale, aged 55 - R-L — Gastric obstructive symp- 
toms W’ith pain unrelieved by food or soda ; five months’ duration. Recent vomiting wdth 
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coffee ground material. P E. — Tenderness and mass in right epigastrium. Lab. — Hemo- 
globin 95 per cent Stool — tarry, guaiac positive. Vomitus — guaiac positive with free 
HCl. 

Roentgenologic examination — One-third residue at six hours Irregularity in out- 
line of pyloric end of stomach 

Preoperaive diagnosis. — Carcinoma of stomach. 

Operation. — Subtotal gastrectomy. A ver}^ large ulcer occupied practically the whole 



Fig. 12. — Case VIII. J. T — Large flat ulcer niche on lessei cunature e-xtending on 
to the posterior wall of the stomach. 

of the posterior wall in the pyloric end of the stomach past the angulus (Fig. 13). In 
spite of its tremendous size, sections taken from all parts of this lesion failed to show any 
carcinoma. The patient has remained free of symptoms since operation six years ago. 
Case X. — W.C. SMH 65255. Male, aged 55. P.I. — Pain in left epigastrium 
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three and one-half years’ duration. This has almost completely incapacitated him for 
one and one-half years. No relief of pain on ulcer regimen. Major hemorrhage (hema- 
temesis and melena), hemoglobin, 44 per cent. Thirty pound weight loss. P.E.— Emacia- 
tion. Tenderness in midepigastriura. 

Lab. — Hemoglobin, 90 per cent. Stool — ^benzidin negative. Gastric analysis — fasting ; 
no free HQ, 13 per cent total. After alcohol test meal; no free, 18 per cent total. After 
histamine ; 32 per cent free, 48 per cent total. 

Roentgenologic examination. — Huge deforming ulcer on posterior wall of the cardiac 
end of the stomach (5 by 3^4 cm.), the deformity reaching the greater curvature (Fig. 

14). 

Preliminary diagnosis.— -Gastric ulcer— questionably malignant. 

Operation. — Gastrectomy. — (two stage) with anastomosis of the esophagus to the 
jejunum. The operation was carried out in two stages, the amount of induration (into the 
pancreas) with the enlargement of the lymph nodes along the aorta and about the cardia 
made it seem almost certain that the lesion was malignant. Biopsy of one of these nodes 



Fig. 13 . — Case IX. G. W. — Huge ulcer involving nearly all of the posterior wall of the 

pyloric antrum 

removed in the first stage was not found to contain cancer. Consequently the lesion was 
removed at a second stage with an excellent exposure of the cardia by chondroplastic re- 
section of the costal margin. All of the stomach was removed except the pylorus and 
prepyloric antrum. The patient has been free from symptoms since operation (three 
years). 

It seems, then, that many chronic gastric ulcers which by their size and 
other clinical characteristics suggest malignancy are found actually to he 
benign lesions. The lesson for the surgeon in this is that radical cure of these 
large ulcers when they do not respond to medical treatment should be at- 
tempted if definite evidence of metastasis or extension is lacking. 

DISCUSSION 

Case I is definitely carcinoma ex ulcere and apparently Case III is also 
a malignant ulcer which developed as the direct continuation from a perfor- 
ated benign ulcer. We do not have evidence of the histologic structure of 
this ulcer at the time of perforation, but it healed with normal scar for- 
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mation and without carcinoma in its base. This is the only ulcer in our series 
which perforated freely, at operation appearing to he a simple benign perfor- 
ated ulcer, but which subsequently developed the characteristics of malignancy. 
Usually we consider the punched-out simple perforated ulcer as a benign 
lesion both at the time of operation and also in its potentialities. We do not 
resect such lesions. This case demonstrates, however, that even such appar- 
ently benign lesions have to be kept under observation for malignancy. It 
was only in conformity with our rule that all gastric ulcers are treated by 
radical resection if symptoms recur that this patient was operated upon after 
he had recovered from the immediate effects of hemorrhage. 

The second case is an excellent illustration of the prepyloric ulcer. Upon 
roentgenologic examination on two occasions this lesion was considered to be 
on the duodenal side of the pylorus due to the absence of any characteristic 
niche and the presence of a persistent irregularity of the duodenal cap. On 
finding the ulcer on the gastric side of the pylorus, the surgeon should have 
been warned of the possibility of malignancy in spite of the benign appear- 
ance of the small ulcer. Holmes and Hampton® have recently stressed the 
fact that the vast majority of the ulcers proximal to the pyloric canal but 
within about one inch of it are malignant. Finsterer^® has also urged that 
such prepyloric ulcers should receive special attention. In addition this case 
illustrates how unsatisfactory is local excision of the ulcer. Possibly the same 
rapid recurrence would have followed subtotal gastrectomy in this case, but 
at least we could feel that everything possible had been done for the patient. 
Our rule in regard to resection by subtotal gastrectomy was broken in this 
case because the operating surgeon was so sure that the ulcer was not 
malignant. Particularly in the prepyloric region, this rule should never be 
broken because the lesion looks innocent. 

In regard to the use of a trial period of treatment, we adopted this pro- 
cedure ill order to avoid operation in those cases that respond well to medical 
treatment. Symptomatic relief alone, however, is by no means a satisfactory 
guide but must be accompanied by a striking decrease in the size of the ulcer 
niche as demonstrated by roentgenologic examination. This fact cannot be 
too strongly emphasized and is not sufficiently recognized. A recent author, 
in summarizing the clinical considerations of gastric ulcer and carcinoma, stated 
“in early carcinoma, medical treatment rarely abolishes pain.” This is dis- 
tinctly not in agreement with our experience in the early cases and we feel 
sure that if symptomatic relief alone is used as a criterion, many patients with 
malignant ulcers will be thought to respond satisfactorily. For example. 
Case V on an ambulatory dietary treatment was completely relieved of pain 
before his roentgenologic studies were available at his second visit (five days 
after starting treatment). Patients with frank carcinoma producing a large 
filling defect often get symptomatic relief for several weeks and may gain as 
much as 25 pounds in weight when put on an ulcer regimen. Such dependence 
on the symptomatic effect of treatment for its guidance has been one of the 
important factors in delaying the earliest possible resection of ulcer-mimicking 
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carcinomata of the stomach. Some surgeons find fault with a trial period 
of treatment as causing a delay in operating on those ulcers which prove after 
resection to be malignant. In 1927 we advised operation for all callous gas- 
tric ulcers.- Such a policy, however, is too drastic as it submits to operation 
many ulcers that will respond satisfactorily to medical treatment. We still 
advise immediate operation for all ulcers in the stomach which present 
strongly suggestive evidence that the lesion is malignant. However, the size 
of the ulcer alone, the absence of free hydrochloric acid, the association of 
pyloric obstruction, moderate loss of weight and strength, are not in them- 
selves such criteria of malignancy as they are found in many benign ulcers. 
The prepyloric ulcer, the ulcer on the greater curvature of the stomach and 
the ulcer showing roentgenologic characteristics of malignancy'' should be 
explored immediately without being submitted to such a test period. Ulcers 
on the lesser curvature of the stomach which have not been given a brief 
trial of medical treatment, however, should have this test. Usually the period 
need not be over three weeks in length ; often it may be considerably less than 
this. In the by and large, if we could get the whole medical profession to 
carry out such a clinical trial at the first moment when they see a new case 
of gastric ulcer, we would save, on the average, many weeks of valuable time 
in arriving at operation in these carcinomatous ulcers. 

Case VI illustrates very well the diagnostic import of the accessory pocket 
in the ulcer niche. Carman^^ called attention to the fact that no matter how 
large an ulcer niche is, when it perforates the stomach wall with the formation 
of an accessory pocket the lesion is seldom malignant. An ulcerating carci- 
noma often breaks through the gastric wall and may attach itself to adjacent 
tissues but in such a situation usually a filling defect or irregularity in the 
vicinity of the ulcer margin suggests the presence of neoplasm. 

Whipple and Raiford^^ have given us an important correlation between 
the gross tumor type and the prognosis in gastric carcinoma. They make the 
point that malignant lesions with an ulcer story followed by a change in the 
symptoms are usually of the' infiltrating, highly malignant type and there- 
fore operation is indicated at once. Consequently it is very important to 
detect the character of these lesions before they have reached this stage, I 
believe that the management outlined for ulcers which fail to respond com- 
pletely to a short test period of medical treatment or whose symptoms recur 
on treatment will call attention to such lesions in the earliest possible stage. 

Some who still doubt the frequency and importance of malignant ulcers in 
the stomach, clinically indistinguishable from benign lesions, point to results 
such as those reported by Balfour,^^ following gastro-enterostomy without 
removal of the lesion. He found in Too cases, where the ulcer was not 
removed and the patient was followed for five years or more> only six instances 
of death from gastric carcinoma. On analyzing these results, however, in 
the light of the selection of these patients as explained by Balfour, it is 
apparent that the- method of choice automatically included those lesions, 
chiefly from the posterior wall of the stomach, the upper half of the lesser 
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curvature and the cardiac end of the stomach where the iDroportion of 
malignant ulcers is particularly low and excluded ulcers of the pyloric antrum 
and the greater curvature, locations where there is a greater likelihood of 
malignancy among questionable lesions. Therefore by this process of selec- 
tion, an incidence of 6 per cent of carcinoma is not surprising at all. 

The last case illustrates a technical maneuver of some value in approaching 
the cardiac end of the stomach. When the costal angle is relatively narrow, 
it may be very difficult indeed to expose the cardia of the stomach. By carry- 
ing out chondroplastic resection of the costal margin (Figs. 15 and 16), an 
excellent exposure of the cardia is obtained. This method of exposure of 
structures just beneath the left diaphragm was first reported in this country by 



Fig 14 — Case X. W. C — Huge deforming ulcer on the posterior t\all 
of the cardiac end of the stomach reaching the greater curvature 


Willy Meyer, Sr.,^“ in 1906, and has recently been made readily available in 
the literature by his son.^® It was of veiy real technical advantage to us in 
this case and enabled us to remove with comparative ease a lesion the ex- 
posure of which would have been extremely difficult without its aid. 

CONCLUSIONS 

It is impossible to differentiate with certainty between many of the 
malignant and the benign ulcers in the stomach. This fact has two practical 
implications for treatment : ( i ) unless a gastric ulcer responds promptly and 
completely to a therapeutic test period, not only by symptomatic relief but also 
in the size of the roentgenographic niche, it should be removed at once in the 
same radical manner that known carcinoma is treated, i.e., ordinarily by sub- 
total gastrectomy. (2) Huge gastric ulcers showing no other stigmata of 
malignancy are frequently benign, and, if refractory to a short test period 
of medical treatment, they should be attacked surgically for cure. 
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Discussion. — Dr. E. Starr Judd (Rochester, Minn.). — I think we all 
agree with Doctor Scott that experience has taught that there is no certain 
method of distinguishing henign from malignant gastric ulcer either before 
operation or from the gross appearance of the lesion at operation. With 
present methods of investigation it is usually not difficult to arrive at a 
diagnosis of “carcinoma or ulcer,” but to distinguish between these two condi- 
tions, and to divide the cases into the two groups, is the difficult and important 
problem. 

In order to determine whether there might be any diagnostic criteria that 
could be relied on to distinguish benign from malignant gastric lesions, Rivers 
and Dry made a careful comparative clinical study of the laboratory data in 
100 cases of benign gastric ulcer and in 100 cases of malignant gastric ulcer. 
Evaluation of the information available in the histories of these cases corrob- 
orates the impression that some features suggest the probability that certain 
lesions are benign and that others are malignant. 

Rivers and Dry concluded that a patient who has gastric ulcer should be 
suspected of harboring malignancy if the symptoms are of short duration, if 
they have persisted without remission, if relief from a careful medical regimen 
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is inadequate, and if blood has continued to appear in the stool. They ex- 
pressed the belief that there is still greater probability that the lesion is malig- 
nant if, in addition, the ulcer is large, if it is situated near the pylorus on the 
greater curvature or anterior wall, and if hydrochloric acid is demonstrably 
absent from the gastric content or if the concentration of the acid therein is 
low. 

Doctors Rivers and Dry also stated that certain criteria may suggest that 
the lesion is of a benign nature. This probability is supported if the patient 
is young, if there are long periods during which the ulcer is quiescent, if gas- 
tric acidity is high, if bleeding from the lesion is intermittent, and if the ulcer 
exhibits characteristics of penetration or if hour glass deformity is present. 
Added evidence is introduced to support the suggestion that the lesion is 
benign if clinical improvement takes place under treatment, if_ bleeding ceases, 
and if roentgenographic signs are obtained that the lesion is disappearing. 

Altogether too frequently, however, the application of these same criteria 
has misled the physician in his judgment, to the serious jeopardy of his 
patient’s life. In some cases in which the lesion is malignant, a medical and 
dietary regimen will be followed by prompt and practically complete relief of 
symptoms. Meanwhile, the lesion is permitted to progress stealthily ; it is for 
this reason that only those patients who can be kept under close observation 
should be permitted to adopt such a plan of treatment, for it is based on the 
assumption that the lesion is benign. A sense of false security has developed 
among physicians with regard to the benign aspect of certain gastric lesions 
for which they have advised non-surgical treatment. This may usually be 
attributed to the fact that certain criteria have been utilized in some instances 
to the advantage of the patient and that in some of the cases the disease has 
been cured. 

One must also bear in mind that gastric and duodenal ulcers coexist in 13 
per cent of cases. The discovery of a duodenal ulcer may seem to explain the 
symptoms and for this reason a gastric ulcer may be overlooked if investiga- 
tion of the stomach is not carried out carefully, either by fluoroscopic exam- 
ination or by inspection at the time of surgical operation. 

Even under direct inspection it is often impossible to distinguish between 
malignant and benign lesions of the stomach, although the size of the lesion 
does seem to be of some assistance in making the differential diagnosis. Ac- 
cording to a study of the ulcers resected at the clinic, four out of five benign 
ulcers are less than 1.8 cm. in diameter, while 92 out of 100 are less than 
2.4 cm. in diameter. Furthermore, in numerous instances, multiple ulcerating 
lesions are found in the stomach, one of which is malignant. Attention may 
be focused on the lesions that are benign and healing, whereas the ulcer that 
is smallest of all may harbor within its periphery unmistakable evidence of 
malignancy. Occasionally benign ulcers attain considerable size. It has been 
interesting to observe that 23 per cent of the carcinomas resected at the clinic 
were within the range of size of benign ulcers. All signs fail in so many in- 
stances that it would seem to be extremely hazardous to venture positive 
opinions regarding the exact histopathology, especially of small ulcers. 

In carrying out the treatment, resection should be performed if the lesion 
is so large that excision of a considerable portion of the wall of the stomach 
would be required to remove the ulcer and therefore an extensive plastic pro- 
cedure would be iiecessary to veconstrvwt the stomach. If the lesion is malig- 
nant grossly, it is usually preferable to perform resection. I think that one of 
the reasons for the willingness to operate on patients with gastric ulcer, before 
it is possible to demonstrate the presence of malignancy, is that such excellent 
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results have followed the conservative procedure of excision and gastro- 
enterostomy. About 8o per cent of all gastric ulcers are small, and excision 
will be all that is required. The immediate risk of the procedure is less than 
that of other operations for gastric ulcer. Subsequent formation of jejunal 
ulcer is not a consideration in operations on the stomach, for jejunal ulcer can 
be said to be almost exclusively a complication of procedures undertaken for 
relief from duodenal ulcer. I have been so impressed with the results of ex- 
cision and gastro-enterostomy for gastric ulcer that I feel I should call 
attention to the operation at this time. Reports from many hundreds of 
patients indicate that this conservative operation apparently will accomplish a 
more satisfactory function result, and will give a better end-result than will 
come from resection of the stomach. 

I also agree with Doctor Scott’s statement that too pessimistic an attitude 
should not be adopted even if the criteria suggest the presence of a rather 
extensive malignant process.- One is unable to state with certainty that a very 
small ulcer is benign, but it is also quite as impossible to be sure that a large 
ulcer, having considerable induration about it, will prove to be malignant. 

On account of the difficulty of distinguishing between benign and malig- 
nant gastric ulcer and the danger of permitting malignant transformation to 
progress if medical treatment is given a trial, I think that practically all 
patients with gastric ulcer should be given the advantages offered by surgical 
removal of the lesion. 

Dr. Frank H. Lahey (Boston, Mass.). — This is a very important subject 
to take up from time to time. I think we all have to take the position, as 
Doctor Scott has suggested, that every gastric ulcer should be considered 
malignant until proven otherwise. On the other hand, it would be quite 
wrong if we resumed the attitude which we had in the past that all gastric 
ulcers are to be surgical because of the danger of malignancy. I do believe 
that the percentage of malignancy is relatively low and I believe that if we 
were to resect all ulcers on this basis the mortality of resection would more 
than parallel the mortality of malignant degeneration in ulcer. 

We have proven to our satisfaction that there is no ulcer, when it is 
a tractable ulcer, which heals as satisfactorily under medical treatment as does 
gastric ulcer. 

It is interesting to see these defects in the lesser curvature at the operating 
table. They are usually distortions. When you look at the ulcer with the 
abdomen open you do not find alcoves which correspond to the roentgenogram. 
They are, I think, retractions due to exudate in the gastrohepatic omentum and 
about the ulcer, and the rapid disappearance of this alcove defect in ten days 
to three weeks, is, I think, secondary to disappearance of this exudate. 

Doctor Jordan in our Clinic has practiced, and I have preached throughout 
this country now for a number of years, this very attitude of which Doctor 
Scott speaks, and that is the test of malignancy by a trial of medical treatment. 
There is no such thing as an exploration of a chronic gastric ulcer. If you get 
that far and open the abdomen you resect it if you are in doubt, and if it is a 
frank cancer you are not in doubt. 

The thing we have wanted always is preoperative help as to operative de- 
cision, because I would feel most depressed to do a subtotal gastrectomy on an 
untreated ulcer, have it prove to be a simple ulcer, and have the patient die. 
I would always feel that that patient might well have been handled under 
medical direction and so I have desired some preoperative indication which 
would justify the risk of subtotal gastrectomy. 

We have preached and practiced these criteria, and I think they are de- 
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pendable — if, under two or three weeks of medical regimen, patients fulfill the 
following criteria, tlie}^ may be safely continued under medical measures: 
(i) Complete disappearance of symptoms. (2) Complete disappearance of 
blood in the stools, (3) Most important, not only disappearance of the defect 
under the fluoroscope, ))ut peristaltic waves must pass flexibly through the 
area where the ulcer existed. 

If, in addition to that, there may be a return of the ulcer, surgery is im- 
mediaWy indicated ; if there be hemorrhage, surgery is immediately indicated, 
and if one attacks the ulcer under these conditions, no matter what the out- 
come as to mortality, it is justifiable because the lesion is then either malignant 
or an intractable ulcer, and in either event, subtotal gastrectomy is justifiable. 

I believe this plan (and it makes no difference whose it is, we are only in- 
terested in whether or not it is worth while) is a very valuable and comforting 
one to the surgeon, I do believe that patients under this trial of treatment 
should be in bed. If one has to make a decision' for or against operation on 
the basis of this trial of medical treatment, then it cannot be too painstaking. 
It cannot be too accurate and if it is to be done, it should be explained to the 
patient so that he or she understands the need of complete rest in bed and an 
accurate regimen upon which to make the decision. 

This plan has been of great help to me and has saved me numerous heart- 
aches which I had before we employed it. I think this is an extremely 
valuable contribution in that it again impresses the need of a trial of preopera- 
tive medical management on all surgeons’ minds. 

Dr. Roscoe R. Graham (Toronto, Ont .). — Wt too have followed the 
type of management preoperatively which Doctor Scott has outlined, ' and 
which has been suggested by Doctor Jordan of the Lahey Clinic. 

We can most heartily endorse the soundness of this regimen. We have 
noted, however, that complete disappearance of all radiologic evidence of ulcer 
can occur, even showing peristaltic waves passing across the ulcer area during 
the fluroscopic examination, and yet subsequent examination has proven such 
an ulcer to show malignancy. We place a certain reliance on the site of the 
ulcer. In an analysis of cases in which we took the incisura as the midpoint, 
we found that 94 per cent of the ulcers situated between the incisura and the 
pyloric vein were histologically malignant, while of those occurring from the 
esophagus to the incisura, only 40 per cent were malignant, and of the 60 per 
cent which were benign, 35 per cent had an associated hour glass contraction 
of the stomach. We also have had no patient past 60 years of age who had 
suffered from a simple gastric ulcer and in whom the symptoms of indigestion 
occurred after that age. Therefore in this group of patients we believe 
operation is indicated, but prior to operation all are submitted to bed rest with 
an indwelling duodenal tube. Even with such a regimen, if the ulcer should 
show a very material decrease in size, and be situated between the angularis 
and the pyloric vein, we still advise operation. We are very much impressed 
with the value of bed rest and an indwelling duodenal tube, even in malignant 
ulcers, as there is, as a result of this therapy, a marked diminution in the peri- 
ulcer inflammation and edema, thus lessening the likelihood of postoperative 
infection of the suture line. 

The presence or absence of free hydrochloric acid is not of great signifi- 
cance in differentiating between benign and malignant ulcer, except that we 
very rarely see a malignant ulcer with a very high free hydrochloric acid con- 
tent in the gastric analysis. The absence of free hydrochloric acid in gastric 
analysis is fairly common. We have recently carried out a series of gastric 
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analyses of patients admitted routinely for any cause, and found an absence of 
free hydrochloric acid in 50 per cent of the patients over 50 years of age. 

Dr. W. J. Merle Scott (Rochester, N. Y.). — The seriousness of this 
problem is that carcinoma of the stomach is the most common cause of’ death 
h'om carcinoma. Twenty-five per cent of those carcinomas of the stomach 
appear clinically first as ulcer or mimic ulcer. The percentage of cases that 
exactly mimic ulcer, that you think after careful study of all clinical mani- 
festations are probably benign ulcers, will perhaps not be that high. 

But we should get across to practicing physicians and surgeons the fact 
that patients with lesions of the stomach that seem to be ulcers have a high 
incidence of carcinoma, and develop over a period of time a method of satis- 
factorily picking out certain lesions that should be operated on at once as 
carcinoma because of its high incidence such as that class which Doctor Graham 
called attention to in the prepyloric region — Dr. Holmes several years ago 
showed that the prepyloric ulcer was over 90 per cent malignant even though 
it was a very small ulcer. 

If we call attention to these possibilities of handling the cases, sejDarating 
out the majority of them that will respond to medical treatment within a short 
period of time, and yet submitting the others to whatever type of operation is 
carried out for carcinoma, I think we will have made a step forward in 
increasing the percentage incidence of cure of carcinoma of the stomach. 

I certainly have no quarrel with Doctor Judd and I am sure he agrees with 
me. The only thing I wish to emphasize is that we should treat these cases, 
where they fail to respond to medical tx'eatment, just as if one had the section 
of the lesion under the microscope. This proves to be carcinoma in a great 
many cases where oire selects the case in that way. There will be a few of these 
ulcers that are adherent to the liver and pancreas, or have other complications 
that account for their failure to respond. 
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c 

Accepting the dictum that a poison was present in the obstructed 
intestine which could not lie found in the unobstructed intestine, the ex- 
periments, the results of which are here reported, were begun in 1926. 
Their object was to ascertain whether or not, if such a poison did exist, 
there was any demonstrable time factor in its formation ; in other 
words, whether the obstructed gut contents became more toxic the 
longer the obstruction lasted and, if so, how soon after obstruction they 
first began to be demonstrably toxic as tested by intravenous injection into 
other animals. If the results were jiositive, it was hoped that any definite 
time factor discovered might be used as a basis for rational recommendation 
regarding the possible use of enterostomy in human cases of acute ileus. A 
preliminary report^ was' published in 1927. 

The published results of various investigators up to 

that time were therein summarized as follows : “In obstructed intestines, 
the time factor for the formation of' poison sufficient to cause marked sick- 
ness' or death of the animal into which the content was injected (intraven- 
ously or intraperitoneally) has been found by different workers to vary 
from four hours to ten days.” These variations noted appeared to depend 
partly' up'on (a) the level of obstruction; (b) the type of obstruction, 
whether simple or by closed loop; (c) whether there was or was not any 
serious trauma to the intestinal or mesenteric blood supply; (d) the prepa- 
ration of the content for injection; (e) the amount used for injection; {f) 
the variety of the animal used in the experiment; and (<7) individual differ- 
ences of reaction in animals of the same kind. 

The experiments herewith reported were undertaken specifically to 
determine whether any more definite information than this could be obtained 
in relation to the length of time required for the formation of poison. In 
order to avoid some of the presumable causes of variation in results (noted 
above) the following limitations were imposed: 

(a) The intestine was obstructed at the same level in all cases (about 
30 cm. from the duodenojejunal junction). This point of obstruction was 
used in all cases except the 12 hour group in which a point a little higher 
was selected by mistake; 
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(b) The technic of obstruction was as nearly as possible the same in 
every case. 

(c) Similar care was used in every case to avoid injury to the mesen- 
teric vessels. 

(d) The animals were killed by anesthetic in the same way at the end 
of the fixed period for each hour group, and were autopsied immediately. 
The mucosa and intestinal contents were removed in the same way in every 
case (immediately upon death of animal) into a fixed amount (200 cc.) 
of boiling water and sterilized by boiling for approximately five minutes. 
The material thus secured was extracted and prepared for injection by the 
same technic in every case. 

(<?) The amount injected was in each case the residue extracted from 
the entire content and mucosa of the obstructed segment of one dog up to 
the pylorus. This extract concentrated in water varied from 10 to 18 cc. 
in bulk. 

(/) The same variety of animal (dog) was used in every case. 

There remained at least four variables that were not controlled by these 
standards : 

(1) The actual amount of poison injected was unknown. 

(2) The animals used for injection test were not all of equal weight. 

(3) The animals injected differed somewhat in apparent physical con- 
dition. 

(4) No constant could be assumed as to their individual reactability to 
the poison. 

These variables are exceedingly important, for Ingvaldsen, A. O. Whipple, 
Bauman and Smith^® showed that the dried extract of the ileus toxin was lethal 
to dogs injected intravenously in the amount of about 13 mg. to the kilo of body 
weight. The first two of the above variables could have been controlled 
but the last two could not. However, these variables (in addition to others) 
necessarily exist among cases of acute ileus in humans with which it was 
expected to compare the results of this experimental animal study. For 
this reason, in addition td the difficulty of procuring animals of exactly 
the same weight and because the technical process of securing the toxin in 
a dr}'- refined state is long and difficult, these two controllable variables 
were left uncontrolled. 

Method: Typical Experiment . — ^Through a median abdominal incision 
and with careful aseptic technic a presumably healthy dog under ether anes- 
thesia had the jejunum tied off tightly by one-half inch cotton tape 30 cm. 
below level of duodenojejunal junction, except in the 12 hour obstruction 
group where (by mistake) the gut was ligated 30 cm. below pylorus, leaving 
a much shorter obstructed segment, care being taken not to injure the mesen- 
teric vessels. The abdominal wound was closed, dressing applied and the 
animal returned to his cage. Water ad lib (but no food) was given after 
operation till death. The obstructed dog was killed by chloroform anesthesia 
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at the end of a predetermined interval after obstruction/''" The abdomen 
was immediately opened and the intestine from pylorus to obstructed point 
30 cm. below duodenojejunal junction removed. The content of this por- 
tion was squeezed into a beaker containing about 200 cc. of boiling water. 
The resected intestine was then split longitudinally, the mucosa was scraped 
off from the muscularis by the handle or back of a scalpel and transferred 
to the boiling water with the intestinal contents. Boiling was continued 
about five minutes and the contents of the beaker then transferred to a 
mason jar and removed to the Chemical Laboratory. The chemical treat- 
ment was that followed by Ingvaldsen, Whipple, Bauman and Smith.^® The 
mixture was filtered through gauze and cotton and treated with five volumes 
of 95 per cent alcohol. The precipitate, dissolved in water, was boiled with 
1 Gm. of magnesium sulfate, then filtered through paper and re-precipi- 
tated with five volumes of alcohol. The precipitate was dissolved in a small 
amount of water and dialyzed in a collodion sac against distilled water for 
five days with thymol used as a preservative. The neutral mixture, now 
free from magnesium sulphate, was centrifuged and the supernatant fluid 
removed, boiled with acetic acid for a few minutes, cooled and again cen- 
trifuged. The clear fluid again precipitated with alcohol was filtered and 
the precipitate dissolved in a small amount of water. The extract of the 
obstructed intestinal content and mucosa thus obtainedf was sterilized by 
boiling and each specimen was tested as follows : 

Under ether anesthesia in a presumably healthy dog, a small incision 
was made in left side of neck exposing left external jugular vein. Anterior 
wall of vein was picked up between fine toothed forceps and hypodermic 
needle introduced. The filtered, refined, sterilized intestinal extract (vary- 
ing in bulk from ii to 18 cc.) was slowly injected. The needle puncture 
was then closed by ligature, the wound in neck closed by suture and animal 
returned to cage for observation. They were observed at about hourly 
intervals for the first five or six hours following injection and after that not 
observed again till about 24 hours after injection. All dogs that died 
showed symptoms of severe toxemia, apparent discomfort, marked pros- 
tration, vomiting and purging which was frequently of blood tinged 
material, slow respirations, weak hind extremities. Every injected dog 
that died wms autopsied as soon after death as practicable. There was 
found at autopsy in all cases the typical conjestion of intestinal mucosa 
often accompanied with mucosal hemorrhages, and bloody intestinal, con- 

* There were 5 hour-groups, of five or six dogs in each, as follows : Five 72 hour 
obstruction; five 48 hour obstruction; six 36 hour obstruction; six 24 hour obstruction 
(2 groups) ; six 12 hour obstruction. 

tThe amount varied between ii cc. and 18 cc. in different instances. The color 
varied from watery opalescent to greenish or brownish and in some cases there was a 
small sediment at the bottom of the test tube. Experience showed that the color and 
sediment did not appear to indicate in any way the relative toxicity of the fluid. 
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tents which is appai-ently a characteristic effect of obstructed intestinal con- 
tent poisoning. 

The results of the tests may be tabulated as follows: 


Group A 

Adult Dogs — y 2-Hour Obstruction 


Serial No. 
obstructed dog 
8240 


8352 

8413 

15 cc. 

8269 

8414 

15 cc. 

8326 

8415 

18 cc. 

8358 

8416 

17 cc. 


Results 

Slight toxemia. Recovery complete in 
24 hrs. 

Severe toxemia. Recovery after 24 hrs. 
Very severe toxemia. Dead in 2^ hrs. 
Severe toxemia. Recovery after 24 hrs. 
Severe toxemia. Dead in 6 to 24 hrs. 


Serial No. 
injected dog 

8315 


Amount of 
fluid injected 
10 cc. 


Group B 


Adult Dogs — 48-Hotir Obstruction 


8386 

8547 

10 cc. 

Severe toxemia. Recovery after 48 hrs. 

8359 

8548 

17 cc. 

Severe toxemia. Recovery after 48 hrs. 

8487 

8549 

14 cc. 

Severe toxemia. Recovery after 48 hrs. 

8447 

8550 

16 cc. 

Severe toxemia. Dead in 5 hrs. 

8430 

8551 

16 cc. 

Severe toxemia. Dead in 6 to 19 hrs. 


Group C 


Adult Dogs — j6-Hour Obstruction 


8704 

8773 

14 cc. 

Severe toxemia. Recovery after 24 hrs. 

8714 

8774 

13 cc. 

Severe toxemia. Dead in 10 to 23 hrs. 

8717 

8775 

15 cc. 

Moderate toxemia. Recovery after 24 
hrs. 

8723 

8776 

15 cc. 

Moderate toxemia. Recovery in 24 hrs. 

8730 

8777 

14 cc. 

Slight toxemia. Recovery in 24 hrs. 

8735 

8778 

16 cc. 

Severe toxemia. Dead in 4J4 hrs. 


Group D 


Young Puppies — 24-Hour Obstruction 


8826 

8858 

7 cc. 

Moderate toxemia. Recovery within 24 
hrs. 

8827 

8859 

6 cc. 

Severe toxemia. Dead within 2>^ hrs. 

8828 

8860 

6 cc. 

Severe toxemia. Dead within 3J^ hrs. 

8829 

8861 

8 cc. 

Severe toxemia. Dead within 2>H hrs. 

8830 

8862 

6 cc. 

Severe toxemia. Dead wifhin 3 hrs. 

8S31 

8863 

7 cc. 

Severe toxemia. Dead within 2>H hrs. 


Following our original hypothesis, it had been expected that the 24 
hour obstruction contents would show less toxic power than that of the 
36 hour, 48 hour and 72 hour groups. For that reason puppies, instead 
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of adult dogs, were chosen as they were believed to be more susceptible, 
just as children are apparentl}^ more susceptible to intestinal disturbances 
than are adults: the injection of the intestinal content into a vein being 
held to represent a situation similar to its rapid absorption from the intes- 
tinal mucosa via its lymphatics and veins. The 24 hour obstruction poison 
when tested in puppies was, however, apparently so much more deadly than 
the longer obstruction poison that we were led to question the validity of 
the results as a fair comparison with the other hour groups. The test was, 
therefore, repeated, every factor being similar except that adult dogs were 
used for the injection as in the other hour groups. The results are tabu- 
lated below. 


Group E 

Adult Dogs — 24-Hour Obstruction 


Serial No. 

Serial No. 

Amount of 



obstructed dog 

injected dog 

fluid injected 

Results 

9355 

9397 

10 cc. 

Very slight toxemia. 

Rapid recoverjf. 

9356 

9398 

12 cc. 

Very slight toxemia. 

Rapid recoverj’’. 

9357 

9399 

12 cc. 

Moderate toxemia. Found dead after 24 




hrs. Pneumonia. 


9358 

9400 

10 cc. 

Very slight toxemia. 

Rapid recover}^ 

9359 

9401 

II cc. 

Slight toxemia. Rapid recovery. 

9360 

9402 

10 cc. 

Very slight toxemia. 

Rapid recover}'". 


The results in this second group of 24 hour obstruction were so different 
from the results in the first 24 hour group that we decided to try a 12 hour 
obstruction group. The results of this experiment are tabulated below. 


Group P 

Adult Dogs — 12-Hour Obstruction 


Serial No, 

Serial No. 

Amount of 



obstructed dog 

injected dog 

fluid injected 

Results 

9095 

9154 

12 cc. 

Very slight toxemia. 

Rapid recover}^ 

9096 

9155 

10 cc. 

Severe toxemia. Dead in 5 to 8 hrs. 

9097 

9156 

12 cc. 

Very slight toxemia. 

Rapid recoveiy. 

9098 

9157 

II cc. 

Very slight toxemia. 

Rapid recover}^. 

9099 

9158 

II cc. 

Very slight toxemia. 

Rapid recover}^ 

9100 

9159 

10 cc. 

Very slight toxemia. 

Rapid recover}^ 

The fact 

that there were deaths in 

the early obstruction as well as in 


the late obstruction groups led us to question whether we had been justified 
in our original assumption that there was a poison in the obstructed intes- 
tine which could not be demonstrated in the non-obstructed intestine. A^'’e 
therefore decided to test by injection the toxicity of material from non- 
obstructed intestines obtained, refined, and injected in exactly the same way 
as the content of obstructed intestines had been. The results are tabulated 
below. 
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Group G 

Adult Dogs — Non-Obslrucled Control 


Serial No. non- 

Serial No. 

Amount of 


oljstructed clog 

injected dog 

fluid injected 

Results 

9657 

9775 

about 10 cc. 

Severe toxemia. Dead in 4 hrs. 

9653 

9776 

13 cc. 

Apparently recovering from toxemia 
after 4 hrs. but found dead 24 hrs. 
later. 

9656 

9777 

II cc. 

Severe toxemia. Dead in 3 hrs. 

9652 

9778 

11 cc. 

No toxemia, apparently. 

965.5 

9779 

12 cc. 

Very slight toxemia. Rapid recovery. 


The death of three out of five dogs in this group g (following injection 
of the extract of non-obstructed intestine) made it appear that there was 
actually present in the non-obstructed intestine a poison similar to that 
found in the obstructed intestine. Moreover, at autopsy, two out of the 
three dead dogs had the bright red congestion of the small intestine mucosa 
(most marked in the duodenum and fading toward the ileum) together with 
blood-tinged contents that we have previously associated only with the fatal 
toxemia following injection of obstructed intestinal contents. Findings in 
the third dead dog were suggestive but not convincing of the same pathology. 
It, therefore, seemed impossible to retain our original assumption that there 
was no similar poison in the non-obstructed intestine. This conclusion 
appears more inevitable if we summarize the results which have been tabu- 
lated above for the individual groups and contrast them with each other. A 
summary of the results (tabulated in individual groups above) is shown 
below. 

Summary of Restdls of Toxicity Tests of Various 
Obstructed and Non-Obslructed Contents 

Mortality- 
No. of No. percent 


Group 

dogs 

died 

of group 

Remarks 

72 -hr. obstruction 

5 

2 

40 

All adult dogs. 

48-hr. obstruction 

5 

2 

40 

All adult dogs. 

36-hr. obstruction 

6 

2 

33K 

All adult dogs. 

24-hr. obstruction 

6 

5 

83M 

All young puppies. May have extra 
susceptibility. 

24-hr. obstruction 

6 

I 

lOVs 

All adult dogs. 

i2-hr. obstruction 

6 

I 

16% 

All adult dogs. 

Non-obstructed 

5 

3 

60 

All adult dogs. 


This summary shows two striking features; the high mortality of the 
group of puppies injected with 24 hour obstruction fluid and the high mor- 
tality of dogs injected with non-obstructed intestine contents. Ignoring 
these two groups for the moment the above summary seems to indicate 
an increase in the toxicity of the obstructed contents with the longer periods 
of obstruction. But the two striking groups cannot be ignored. They must 
either be satisfactorily explained or it must be admitted that the original 
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assumption (poison present in obstructed contents but not in normal con- 
tents) is invalid and that the object of the experiments (to ascertain at 
what period — after onset of obstruction — poison becomes demonstrably 
present in the intestine) was unattainable. 

If we had not used the puppies among the test animals and if we had 
not tested the toxicity of the non-obstructed contents, our results would have 
been apparently satisfactory, logically to be expected and rather convincing. 
But they would have been fallacious. 

SUMMARY OF PART I 

The results of this first group of experiments (designed to discover 
whether or not the contents of the obstructed intestine became demonstrably 
more toxic with the increase in the obstruction time) were inconclusive: 
first, because the test of the 24 hour material, on puppies, made it appear 
more toxic than the 36 hour, the 48 hour or the 72 hour material ; and sec- 
ondly, because the non-obstructed material appeared to be more toxic than 
the obstructed material. 

It might be plausibly argued that the puppies tested were more sus- 
ceptible than adult dogs and that, because of their small size, they received 
relatively larger dosage of the material than did the adult dogs. This argu- 
ment could be supported by the fact that, when adult dogs were tested with 
similar (24 hour) material, they appeared to be — on a mortality percentage 
basis — five times more resistant than the puppies. 

As regards the non-obstructed control tests, it might be argued that some 
of the apparently normal dogs, from which the non-obstructed intestines 
were taken, really had distemper with no other sign of it than the slightly 
congested mucosa which was noticed in two or three of them. The non- 
obstructed intestinal contents of dogs suffering from distemper have been 
shown by Ellis^° to be decidedly toxic. All we can say, in this regard, is 
that — if they had distemper — the signs were too obscure for us to recognize 
and we considered these dogs to be healthy. 

If now we should ignore the result of the test on the group of puppies 
(which would seem almost justifiable) and in the non-obstructed control 
group (which would not seem justifiable) it would appear that the first 
group of experiments indicated an increasing toxicity with the increase in 
length of obstruction time (based on an increasing percentage of mortality 
in the injection tests). 

We do not, however, believe that this appearance is reliable. It seems 
rather to be fallacious, particularly when viewed in the light of the results of 
the second group of experiments (whose report follows) which were de- 
signed to compare quantitatively the relative toxicity of obstructed and non- 
obstructed contents. But even in the light of these qualitative tests, we 
believe the non-obstructed contents to be toxic. 
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PART II : QUANTITATIVE 

On the assumption that there was poison present in non-olistructed intes- 
tine, the question arose as to whether it existed in amounts at all similar to 
those found in the obstructed intestine. 

Ingvaldsen, A. O. Whipple, Bauman, and Smithd*’ in 1923, secured i Gm. 
of dry toxic substance from the obstructed intestine of 14 dogs, using a 
method of chemical extraction similar to that described by Ellis but with 
additional steps to further iiurification. Seventy-one mg. of this toxic sub- 
stance dissolved in water and injected intravenously into a dog weighing 
5V2 kilos (13 mg. to the kilo) resulted in a characteristic toxemia and in his 
death in 2^-4 hours. Autopsy showed the characteristic intestinal pathology 
of intense mucosal irritation. 

In 1928, we killed by chloroform five presumably healthy dogs and 
removed into lioiling water the contents and mucosa of nearly the entire small 
intestines. Through the kindness of Dr. Edgar G. Miller, this was treated 
in the Department of Biochemistry by exactly the same method of extraction 
and purification which Ingvaldsen and collaborators had reported in the case 
of obstructed contents. The dry substance thus secured weighed 186 mg. 
It was of dirty white color, chalky consistency and when dissolved in water 
made a cloudy, opalescent solution. Two apparently healthy dogs were selected 
and the toxin, dissolved in water and freshly sterilized by boiling, was slowly 
injected into the external jugular vein exactly as in the previous experiments. 
The results are tabulated below. 




Adult Dogs — 

Group H 

Non-Obsiructed Controls 

Serial No. 

Weight 

Weight of 

No, of mg. 


injected dog 

of dog 

dried extract 

per kilo 

Results 

9972 

5-9 Kg. 

75 mg. in 

7.5 cc. water 

12.7 

Vomiting and purging and 
marked depression. Moribund 
in 8 hrs. Found dead next 
day. Pneumonia. 

9973 

6.1 Kg. 

90 mg. in 

9 cc. water 

14.7 

No vomiting or purging. Mod- 
erate depression. Almost com- 
pletely recovered at end of 8 
hrs. 


There are two interesting points of contrast here indicated between the 
contents and mucosa of obstructed and non-obstructed intestine: (i) The 
amount of dried extract obtainable (using the same chemical method) ; and 
(2) its effect when injected intravenously. 

From the obstructed intestine of 14 dogs was obtained 1,000 mg. of dried 
extract, an average of 71 mg. per animal. From the non-obstructed intestine 
of five dogs was obtained 186 mg. of dried extract, an average of 37 mg. per 
animal. Mdien injected intravenously (in approximately the same amount 
of mg. per kilo of body weight) the obstructed extract killed a dog in 2^ 
hours with autojisy findings typical of acute ileus poisoning. The 
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olistriicted extract had very slight apparentl}' toxic effect on one dog and. 
wlien tested on another, showed only moderate effect within four hours and, 
although this latter dog was found dead the next da}’- there were no charac- 
teristic pathologic findings as in acute ileus poisoning and there was an 
early pneumonia of one lung which probably contributed to its death. These 
observations were so much at variance with those in group g, where the less 
refined non-obstructed contents accounted for a 6o per cent mortality of 
injected dogs, that it seemed worthwhile to persist in the attempt to compare 
quantitatively the toxic effect of obstructed and non-obstructed contents. 

In 1935, therefore, a group of 13 non-obstructed, apparently relatively 
normal dogs were killed b}'- chloroform, the small intestinal contents and 
mucosa from pylorus to cecum were removed and treated by the same method 
used in 1924 by Ingvaldsen, A. O. Whipple, Bauman and Smith.^° The 
chemical work was done in the chemical laboratory of the Department of 
Surgery at the College of Physicians and Surgeons by Miss Hamlin under 
the direction of Dr. Louis Bauman. Nine hundred and twenty mg. of dry 
residue was secured by this method from 13 non-obstructed dogs as com- 
pared with 1,000 mg. obtained from 14 obstructed dogs in 1924, This dried 
residue was dissolved in 92 cc. of o.g per cent sterile Na Cl solution (10 mg. 
to I cc. of solution) and, being found slightly acid, was neutralized to 
phenolphthalein by adding a little sodium carbonate. The resulting solution 
was without precipitate, almost water-clear and colorless. The toxicity of 
the material was tested by injection into the external jugular vein of pre- 
sumably healthy adult dogs, exactly as in the earlier experiments. The fol- 
lowing table shows the amount injected and the results observed. 

Group J 

Adult Dogs — Non-Obstructed Controls 


Serial No. 
injected dog 

Weight 
of dog 

Weight of 
dry extract 

No. of mg. 
per kilo 

Results observed 

12825 

147 Kg. 

147 mg. 

lO.O 

No sign of toxemia except slight 

12829 

4.9 Kg. 

70 mg. 

14-3 

depression. 

Severe toxemia. Vomiting and 

12826 

14.0 Kg. 

210 mg. 

15.0 

purging. Recovered in about 
6 hrs. 

Moderate toxemia. Purging and 

12827 

13-1 Kg. 

209 mg. 

16.0 

depression. Recovery after 6 
hrs. 

Vomiting, purging, coma. Death 

1282S 

12.7 Kg. 

216 mg. 

17.0 

'm 2}4 hrs. Characteristic au- 
topsy findings. 

Severe toxemia. Vomiting. 


Bloody stools. Recovery after 
24 hrs. 


Reviewing the results, it seems impossible to deny that this material, ob- 
tained from the non-obstructed intestines of apparently healthy dogs, is toxic. 
Bearing in mind the fact that it was obtained by exactly the same method of 
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chemical exti'action which had been used by Invaldsen, Whipple, Bauman and 
Smith, in the obstructed intestine; added to the fact that, when injected into 
dogs, in the same way and in about the same amount as the obstruction poison, 
it gave rise to similar symptoms, one is inclined to believe that its toxicity may 
be due to similar (if not the same) factors as in obstruction poison. It is 
possible, of course, that the poison may be the same as obstruction poison, 
but we have no evidence to justify such an assumption, because we made no 
chemical analysis of the non-obstructed extract. 

One does not know whether the poison extract resides originally in the 
intestinal contents or in the mucosa. In the case of these non-obstructed 
dogs, it would appear to be in the mucosa. For the total contents recovered 
from the non-obstructed intestines of 13 dogs was only about 20 cc. of fluid 
and the usual worms. There was, however, roughly about three times as 
much mucosa taken by us from the non-obstructed intestines as was taken by 
Ingvaldsen, Whipple, Bauman and Smith from the obstructed intestines for 
chemical extraction. The entire small intestine was used in the former case, 
and only the obstructed segment in the latter. The contents of the obstructed 
intestines was, however, far greater than that of the non-obstructed intestine. 

In both instances (obstructed and non-obstructed) approximately the same 
amount of extract was secured, in a dried to constant weight form. An average 
of 71.4 mg. was recovered from each of the obstructed dogs and an average of 
70.8 mg. from each of the non-obstructed. Taking into consideration the fact 
that there was more contents and less mucosa in the obstructed dogs, it seems 
possible that the poisonous extract may have resided largely in the contents. 
In the case of the non-obstructed dogs, however, there was so great a pre- 
ponderance of mucosa over contents that it seems probable the mucosa was 
largely the source of the extract. 

Collecting the results, both qualitative and quantitative, of the toxicity tests 
and dividing them into two groups. Obstruction Extract and Non-Obstruction 
Extract, we may tabulate them as follows : 


Comparative Toxicity 

of 

Obslrjtclion Extract Non-Obstruction Extract 


No. of specs, tested 

34 

No. of specs, tested 

12 

No. producing symptoms 

34 

No. producing symptoms 


No. resulting in death 

13 

No. resulting in death 

5 

Confirmed by autopsy 

13 

Confirmed by autopsy 

4 


IMortality rate 38.2 % Mortality rate 41 .7% 


SUMMARY OF PART II 

The second group of experiments (designed to test the toxicity of non- 
obstructed intestinal contents and mucosa and to compare the amount of 
poison and its degree of toxicity with that found in the obstructed intestine) 
were more convincing in their results. From them it appeared : 

614 



Volume 102 
iNumber 4 


TOXICITY IN ACUTE ILEUS 


( 1 ) That there is a toxic substance in the non-obstructed intestine -whose 
action, when tested by injection, is similar to that of the so called obstruction 
poison. 

(2) That, when quantitatively tested, it appears to be about as toxic as the 
obstruction poison. 

(3) That (judging b}’- the amount of mucosa used for the extraction and 
the amount of extract secured', in the obstructed and non-obstructed groups) 
the poison exists in smaller amounts in the non-obstructed than in the ob- 
structed intestine. If these appearances are accepted as valid representation 
of the facts (and we are inclined to accept them as such) they argue against 
the commonly held conception of obstruction toxemia : that is as being due to 
a peculiar obstruction poison formed onl}^ after the onset of obstruction; 
They tend to suggest rather the prior existence of a poison in the non- 
obstructed intestine which, after the onset of obstruction, is collected there in 
larger amounts, due to the lowered absorption from an obstructed intestine 
and to the impossibility of discharging it through the normal channel. They 
tend similarly to strengthen the claims of those who argue that the normal 
uninjured mucosa does not allow to pass into the hmiphatics and blood vessels 
poisons which are apparently able to pass through the mucosa after it has been 
injured sufficiently to interfere with its integrity as a protective agent. 

DISCUSSION 

From these collected observations, therefore, one gets the impression that 
there is little difference, qualitatively and quantitatively, between the toxicity 
(intravenously injected) of the extract from obstructed and non-obstructed 
intestinal contents in dogs. The observations reported herein are, however, 
too few to carry much weight by themselves and confirmatory evidence must 
be sought to reinforce the impression that they give. Such confirmation may 
be found in the reports of work done by Kukula,^ Charrin,^- Bouchard,^^ 
Magnus-Alsleben,^^ Roger and Garnier,^-^ Falloise,^^ Cybulski and Tarchan- 
oftV® Braun and Boruttau,^" Davis, D. Wangensteen and Chunn.^^ 

Bouchard, in 1887, tested the watery (also alcohol and ether) extracts of 
non-obstructed intestines by injection into animals and reported them to be 
toxic. 

Kukula, in 1901, investigating normal intestinal contents, found toxic sub- 
stances and classed them as (a) breakdown products of carbohydrates and 
(b) putrefaction products of proteins. 

Charrin, in 1904, stated that, in its non-obstructed condition the intestinal 
contents are poisonous. 

Magnus-Alsleben, in 1904-1905, said that a toxic substance existed in non- 
obstructed, upper small intestine contents and mucosa after feeding various 
kinds of meat and apparently also after bread, fats and starches. 

Roger and Gamier, in 1905—1908, tested by injection the toxicity of 
gastric, small intestine and colon contents of non-obstructed intestine. They 
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used dogs and rabbits and reported that the contents of the small intestine 
were more toxic than gastric or colon contents. Their conclusion regarding 
the non-obstructed contents was that it was remarkable for the constancy of 
its toxicity and for the consistency of its toxic dosage. Then, comparing the 
toxic dosage of obstructed small intestine content with that of the non- 
obstructed, they reported that the latter was rather more poisonous than the 
former. They precipitated the obstructed contents with alcohol and found 
the precipitate (dissolved and injected in water) very fatal while the filtrate 
was only mildly toxic. Their final conclusion regarding the relative toxicity 
of obstructed and non-obstructed contents was that occlusion of the intestine 
(obstruction) in dogs lessens the toxicity of its contents below that of normal 
contents. 

Falloise, in 1907, made a careful study of the various products of digestion 
found in the intestine of the human and of certain animals. He stated that 
the normal contents of human intestine was toxic for dogs and rabbits (as 
tested by injection into vein) and that normal contents of these animals were 
also toxic for the same animals. He studied only the non-obstructed contents 
believing that the obstructed contents Avere abnormally conditioned. He ster- 
ilized the watery extract of intestinal contents by tyndallization (repeated to 
55° C.) and his experimental work was carefully planned and executed. His 
deductions were thoughtfully made and are highly convincing. He recorded 
accurately the symptoms pi'oduced by the injections. The most striking and 
consistent symptoms were (i) rapid fall of blood pressure, (2) severe dyspnea, 
(3) incoagulability of the blood, and (4) hypoleukocytosis. He said that the 
severity of the symptoms and their rapidity of onset appeared to depend upon 
(a) the amount injected, (b) the speed of injection, and (c) the individual 
resistence of the dog tested. His final conclusion was that normal, non- 
obstructed contents were toxic and that the toxicity probably came from 
products of digestion in the small intestine as the contents of this were more 
poisonous than those of large intestines. 

Cybulski and Tarchanoff, in 1907, repeated enough of Falloise’s experi- 
ments to confirm his results. But they differed from his deduction that the 
toxicity of normal intestinal contents was due to digestive products. They 
claimed that the toxicity was due to the digestive ferments and particularly to 
the pancreatic juice. 

Their final conclusion was that normal intestine contents were toxic but 
that the toxicity was due largely to the presence of pancreatic juice ; because, 
by injecting the latter alone, they secured results almost entirely similar to 
those of Falloise’s injections with small intestine contents. 

Brown and Boruttau, in 1908, after numerous obstruction experiments on 
dogs and cats, undertook a similar research on apes. They called attention, in 
their report, to the fact that several previous investigations had claimed that 
obstructed contents Avere more toxic than normal contents. Brown and Borut- 
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tail, however, felt that the methods used had not been sufficiently exact to 
make such claims convincing. 

They themselves had found that, in certain injection experiments, using 
equal amounts of obstructed and of non-obstructed contents, the latter was 
sometimes lethal and the former was not. They did not, apparently, as Roger 
and Gamier had, test quantitatively with any exactness the relative toxicity of 
obstructed and non-obstructed contents. However, they secured the strong 
impression that obstructed contents may be no more toxic than normal con- 
tents. They found that absorption from the intestine was slowed down by 
obstruction conditions. In general, they agreed with the work of Roger and 
Gamier and of Falloise. Finally, they concluded that there was no demon- 
strable proof of a special obstruction poison and that the normal intestinal 
contents were rather more toxic than the obstructed contents. Moreover, they 
held that absorption from an obstructed intestine was so greatly slowed down 
that in some cases the presence of a lethal dose of strychnine in the obstructed 
gut failed to cause strychnine poisoning. 

Davis, in 1914 found the normal intestinal contents of dogs, containing the 
ordinary food residues, fatally toxic when injected intravenously into other 
dogs. He also made fistulae in dogs 35 cm. below the pylorus and tied off or 
dissected away the pancreatic and bile duct so that no bile or pancreatic juice 
could enter the gut. Fluid syphoned from these fistulae, when injected intra- 
venously into other dogs, had, in all cases, effects identical with those caused by 
injection of closed loop fluid. Fie accepted this as evidence that normal small 
intestine secretion without the presence of bile or pancreatic juice was quite 
definitely toxic. 

Wangensteen and Chunn, in 1928, compared the toxicity of obstructed and 
normal intestinal contents, using dogs. They used contents only, apparently, 
and no mucosa. The normal contents were expressed (after killing the ani- 
mal) from the whole of the small intestine. The contents of obstructed dogs 
(after two or three days obstruction) were expressed separately from above 
and from below the point of obstruction and tested separately. The contents 
were filtered (under suction) until clear, often colorless and sterile. The 
amount injected was usually about 15 cc. The normal contents were injected 
into seven dogs with mortality of 28.6 per cent. The obstructed contents 
were injected into ten dogs with no mortality. They then tested on rats the 
normal and obstructed contents of dogs. The normal contents (injected 
intraperitoneally) gave a 7.7 per cent mortality; the obstructed contents (from 
above the obstruction) gave a 9.9 per cent mortality and the contents from 
below the obstruction gave a 75 per cent mortality. Normal contents of rab- 
bits’ intestine injected into rats (intra-peritoneally) gave 33.3 per cent 
mortality and obstructed contents gave a 20 per cent mortality. 

Their conclusions were that all intestinal contents were toxic on injection; 
furthermore, that the contents of non-obstructed dog or rabbit when injected 
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gave rise to the same symptoms as obstructed contents and were just as toxic. 

Taking these reports collectively, we have here a considerable weight of 
evidence in favor of a definite poison or poisons existing in the contents and 
mucosa of the normal, non-obstructed small intestine: a poison which when 
injected intravenously gives rise to symptoms similar to those caused by the 
injection of obstructed contents. 

If this evidence be accepted as valid it would seem hardly profitable to 
look any longer for a specifi.c obstruction poison; an acute ileus toxin. For, if 
similar poisons are present in the intestine before and after obstruction, the 
vital question is not how and why they are formed but rather how and why 
they are absorbed, in lethal dosage, after obstruction and not before. 
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CIRCULATORY DISTURBANCES CAUSED BY 
INTESTINAL OBSTRUCTION 

Willis D. Gatch, M.D., and Clyde G. Culbertson, M.D. 

Indianapolis, Ind. 

Intestinal obstruction may disturb the' circulation of the bowel wall, 
the intra-abdominal circulation as a whole, and the systemic circulation. The 
causes, effects, and interrelations of these disturbances make up the subject 
matter of this paper. For the literature up to 1911 we have relied chiefly 
on the article by Enderlen and Hotz.^ The Library of the Surgeon General 
has over 5,000 references on intestinal obstruction. The existence of this 
vast literature is sufficient proof that knowledge of the subject is imperfect. 
The bodily derangements caused by intestinal obstruction are too complex and 
widespread to permit of simple explanation. Since the circulatory phenomena 
of ileus are of constant occurrence and iM'imary importance, it has seemed 
to use that the accumulation of exact information about them is a prerequisite 
to progress in the study of the disease. 

We report our results and conclusions to date. In the course of this work 
we have encountered many problems which still demand solution. It is our 
impression that the conditions involved in many recorded experiments on 
bowel obstruction have been so complicated that clear cut conclusions cannot 
be drawn from their results. To avoid this error we have tried to use simple 
experiments which give definite answers to single questions, and to draw no 
general conclusions which these ansivers do not justify. 

Disturbances of the Circulation Through the Bowel Wall . — The most 
important causes of impaired circulation in an obstructed bowel are distention 
and interference with the flow of blood in its mesentery. Increased peristalsis, 
disturbed vasomotor action, increased intra-abdominal pressure, and impair- 
ment of the systemic circulation are additional causes which should be con- 
sidered. Kader^ was the first to make a scientific study of the effects on the 
bowels of venous congestion and distention. He underestimated the effects of 
distention. This was because his experiments were done on the dog, whose 
intestine has a powerful muscular coat, which is able to empty accumulations 
of gas and fluid above an obstruction into the stomach, whence they are 
expelled by vomiting. The dog’s intestine is thus protected against distention. 
The rabbit has a thin intestine and cannot vomit. Its intestine is readily 
injured by distention. The effect of distention upon the human intestine is 
probably about intermediate between these extremes. 

Kocher^ was probably the first to call attention to the injurious effects of 
distention alone upon the bowel. His observations were clinical. Van Buren^ 
and Van Zwalenburg^ have made valuable experimental studies of the sub- 
ject, the results of which we have utilized. 

In this study simple experiments devised to disclose the relation which 
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exists between intra-intestinal pressure and blood flow through the bowel 
wall, and which demonstrate the exact efiCect of various amounts of intra- 
intestinal pressure upon its viability, motility, secretory activity and power 
of absorption, have been used ; also experiments which show the results of 
uncomplicated venous obstruction. 

Effects of Distention on the Circulation of the BozuelS ’ — These can be 
studied conveniently in the experimental animal by the isolation between liga- 
tures of a segment of intestine in which the intra-intestinal pressure can be 
varied at will. The ligatures are so placed that they include a stretch of 
intestine drained by a single vein. The set up of the experiment is shown 
in Fig. I. 



Distention causes a marked blanching of the bowel, which grows paler 
as the distention increases. We have measured the venous outflow from a 
segment of intestine, prepared as just described, and have found that it 
decreases as the intra-intestinal pressure increases, and that it ceases entirely 
when the intra-intestinal pressure equals the systolic blood pressure. C. A. 
DragstedF has confirmed and amplified this work. Fig. 2 represents a curve 
obtained by plotting the measured outflow of blood, during equal intervals of 
time, within each of which the intra-intestinal pressure was maintained at a 
measured height. 

Microscopic study of sections of bowel, fixed with formaldehyde, while 
inflated to 20 Mm. of mercury pressure, shows that the tissues of the bowel 
wall have been stretched and compressed, that this deformity affects the 
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mucosa more than the muscularis, and that the blood vessels of the mucosa 


are nearly all empty, though the vessels under the pertoneum still contain blood 

(Fig- 3 )- 

It is evident that the strong submucous coat of the bowel protects the layers 
of tissue external to it from the full effects of the intra-intestinal pressure. 
This explains why the anemia 
of the mucosa is more nearly 
complete than that of the 
muscularis. 

We conclude from this 
study that an intra-intestinal 
pressure as low as 20 Mm. of 
mercury produces an almost 
complete anemia of the mu- 
cosa of the bowels. It oc- 
curred to us that it might he 



possible to estimate the force 
of the intra-intestinal pressure 


CURVE SHOWING THE AVERAGE READING OF BLOOD FLOW IN 
CUBIC CENTIMETERS PER MINUTE THROUGH INTESTINAL WALL 
UNDER VARYING DEGREES OF GAS PRESSURE IN THE LUMEN. 


by measuring changes in the 
diameter of a segment of 
bowel caused by various pres- 


Fig. 2. — Curve obtained by plotting the measured 
outflow of blood, during equal intervals of time, within 
each of which the intra-intestinal pressure was main- 
tained at a measured height. 



Fig. 3 . (A) Section of bowel inflated with a pressure of 20 Mm. of mercury. (B) Section of unin- 

flated bowel for comparison. 

sures. Data so obtained by means of roentgenograms might be of clinical 
value. To test the accuracy of the method we experimented with a piece of 
human intestine obtained at an early autopsy. We found that this would be 
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distended to a diameter of seven-eighths inch by a pressure of only 5 Mm. of 
mercury and that this diameter was not increased to a measurable extent by 
any higher pressure up to the pressure which ruptured the bowel Rupture 
in one test, in which the pressure was maintained at 125 Mm. of mercury 
occurred after three hours. In another test in which the pressure was rapidly 
increased, rupture occurred at 210 Mm. of mercury. 



Fig. 4, — Photograph of a piece of bowel, the arteries of which have 
been injected with bismuth oxychloride; while one part of it was unin- 
flated, the other part was inflated with a pressure of 30 Mm. of mercury. 

It will be noted that the arteries do not form simple girdles around the 
bowel, but that they pursue a convoluted course around it. This enables 
them to accommodate themselves to any increase in the circumference 
of the bowel without a decrease in lumen due to stretching. The arteries 
seen in the inflated part are all superficial. Note the complete absence 
of injected vessels in the end of the inflated part next to the ligature. 

In an experiment performed on a dog, we discovered that the intestine, 
kept within the abdomen, will be slowly distended to several times its normal 
diameter by a pressure gradually elevated to 6o Mm. of mercury. Bowel so 
distended is often observed in the human. If the pressure in a bowel which 
has been stretched in this manner is reduced, the circulation through the bowel 
wall will be restored, though probably in an impaired condition (Fig. 4). 

From these observations, and from our study of the histology of the dis- 
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tended bowel, we conclude that the demonstration in patients with acute 
intestinal obstruction of loops of small intestine having a diameter of two or 
three inches, even though they may be loops of jejunum, indicates that the 
circulation of the affected loops has been seriously impaired. The stretching 
to which the intestine has been subjected explains the slow return of peris- 
talsis so often observed, clinically, after the relief of a prolonged obstruction. 
It also explains why the obstruction may not be relieved by enterostomy or 
by other means. 

Effect of Distention upon Secretion by the Botvel. — We inflated long 
loops of empty bowel to various levels of pressure, which we maintained 
from three to four hours. We obsen^ed that the peritoneum of the inflated 
bowel is soon covered by drops of fluid, which is evidently plasma squeezed 
out of it. We could collect practically no fluid from the lumen of the bowel. 

These observations prove that increased intra-intestinal pressure diminishes 
the secretion of the bowel, and that at constant pressures of over 10-15 Mm. 
of mercury very little fluid collects in an inflated intestine. When there is 
no blood in the tissues, they have no fluid to secrete. 

Some writers have attributed venous congestion in the bowel to increased 
intra-intestinal pressure. Our observatiqlis do not support this idea, except 
as it applies to very low pressure. We have never observed congestion of the 
bowel in experiments in which distentioli was the only force acting upon the 
intestinal circulation. It is evident fUat distention compresses the capillary 
bed of the bowel wall so that therq' is a diminished blood flow in the veins. 
We attribute the congestion of tlih bowel so frequently observed above an 
intestinal obstruction, (i) to the pressure of distended loops upon the mesen- 
tery loops not so greatly distended; (2) to torsion and stretching of the 
mesentery whereby the mesenteric veins are partially obstructed; and (3) 
probably most important of all, to the effect of the partial venous occlusion 
produced by the two causes just mentioned, in the presence of the greatly 
increased arterial blood flow which accompanies the vigorous peristaltic action 
set up in the afferent bowel by rather low intra-intestinal pressure. We have 
observed some reactive hyperemia after deflation of the bowel. Note that 
the curve of the blood flow shown in Fig. 2 reaches a higher level at the close 
of the experiment after deflation than it reaches at the beginning before 
inflation. 

Effect of Distention upon Absorption. — The effect of distention upon 
the ability of the intestine to absorb is shown by the following experiment : 

Into a closed segment of bowel, kept outside the abdomen, and distended 
by a pressure equal to the systolic blood pressure, a solution of potassium 
cyanide is injected. No toxic effect upon the animal can be observed. The 
pressure within the bowel is then gradually reduced. No effect is observed 
until the intra-intestinal pressure has been lowered to about the level of the 
diastolic blood pressure. Then the animal immediately shows the effects of 
the poison. 
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This experiment proves that absorption from the bowel b}'- way of the 
mesenteric vessels is prevented by intra-intestinal pressure greater than the 
diastolic blood pressure. 

If the closed segment of bowel, kept inflated by a pressure greater than 
the diastolic blood pressure, and containing the solution of potassium cyanide, 
is placed within the abdomen, the animal will show the effects of the poison 
after an interval of a few minutes. This result, in combintaion with that of 
the preceding experiment, proves that transperitoneal absorption from a loop 
of bowel distended by a pressure greater than the diastolic blood pressure can 
occur. It is to be noted that transperitoneal absorption of materials not 
normally absorbed by the bowel will not occur before the mucosa has become 
devitalized. 

We have tested the effect of intra-intestinal pressures between zero and 
the level of the diastolic blood pressure upon the rate of absorption of alcohol 
and of sodium bromide by the bowel. These substances were selected be- 
cause they are readily absorbed, and because their volumetric estimation in 
the blood can be made with great accuracy. The set up for the experiment 
was the same as that used to measure the effect of intestinal pressure upon 
the rate of blood flow through the intestinal wall, except that the segment 
of bowel was distended by a solution containing 5 per cent of alcohol and 
5 per cent of sodium bromide instead of by air. 

We found that the rate of absorption remained relatively constant for 
all gradations of intra-intestinal pressure between zero and the level of the 
diastolic blood pressure. The rate of absorption depends upon how fast the 
epithelium of the mucosa can transmit the absorbed substance to the capillaries 
beneath it. These will carry it away as long as blood is passing through them. 
The concentration of the absorbed material in the venous blood varies 
inversely as the volume of blood flow. The absorption of gases from the 
obstructed bowel requires further investigation (Fig. 5). 

Thus for all pressures between 10 Mm. or 15 Mm. of meixury and the 
level of the diastolic blood pressure the rate of absorption of any material, 
water and inert gases excepted, normally absorbed by the bowel, is relatively 
constant. For pressures above the diastolic pressure, transperitoneal absorp- 
tion occurs, but no absorption by way of the mesenteric vessels. 

Enderlen and Hotz^ discovered that the rate of absorption of solutions 
containing salt or glucose by the obstructed bowel is much slower than the 
normal rate. They did not measure the intra-intestinal pressure. 

We are at present making an experimental study of the effect of distention 
on the absorption of water by the intestine, but have not yet come to final con- 
clusions about it. The rate of absorption seems to be governed by the osmotic 
pressure of the fluid within the bowel lumen, and by the volume of blood flow- 
ing through the intestinal wall. Since the mucosa can transfer electrolytes 
from the bowel lumen to the blood, it can lower the osmotic pressure of the 
bowel contents to a level at which water will pass from them into the blood. 
Fig. 6 shows that in the presence of bowel distention there is a great con- 
centration of electrolytes in the venous blood of the bowel wall. This should 
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favor the alisorption of water. The fact that its absorption is diminished 
must be due to the diminished blood flow caused by distention. ^'Vhell the 
distention is great enough to arrest the circulation of the bowel, the absorp- 
tion of water, except by the transperitoneal route, must cease. 

Effect of Distention on Motility of Bozuel. — If a segment of bowel in the 
dog be distended with water, and the pressure within it measured by a mercury 
manometer, the bowel will usually show vigorous peristaltic movements when 
the manometer registers a pressure of from six to ten Mm. of mercury. 
These as a rule decrease as the pressure is increased, and cease entirely when 
the pressure is greater than 30 Mm. Because of the weak musculature of the 
human intestine, its peristalsis is probably stopped by a much lower pressure. 



Fig. 5. — Curve.s showing: blood pre.ssure, volume of blood flow, total absorption of bromide and 
alcohol, and intra-intestinal pressure. The fluctuations in blood flow observed in the early part 
of the e.vperiment were due to peristaltic action. Note that the curves of alcohol and bromide absorption 
preserve a fairly constant level without relation to the other curves. 


Since it is well known that a totally anemic intestine can contract powerfully, 
it is evident that the failure of peristalsis, under the conditions of the experi- 
ment, is due to stretching of the muscularis, and not to 'anemia. 

Effect of Distention upon Viability of Bozvel. — When a loop of intestine 
is inflated with a pressure equal to the systolic blood pressure, and suddenly 
deflated, its function seems unimpaired as tested by its power to contract. 
Furthermore, if a process of alternate inflation and deflation is carried out 
a number of times, it seems to have no injurious effect on the bowel. We 
have maintained segments of bowel in an inflated condition under great 
tension for as long as three to four hours, and have found at the end of this 
time that they would contract vigorously when pinched ; also, that microscopic 
sections of them showed no demonstrable injury. Carlson and Wangensteen^*^ 
have made the same observation. While these experiments demonstrate that 
even extreme and prolonged distention injures the bowel surprisingly little, 
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they do not prove that distention as it occurs in cases of ileus in man does 
not injure the bowel. Clinically, the distention may be present for many 
hours longer than it was observed in these acute experiments. Furthermore, 
prolonged distention, produced experimentally, injures the bowel.^ 

It is a matter of great importance to determine how long a bowel can 
survive when subjected to an intra-intestinal pressure high enough to arrest 
its circulation. Fortunately, we have a well recognized method for obtaining 
this information. Cohnbeim states that the power of selective absorption is 
a property of living intestinal mucosa, which dead mucosa does not possess. 
By determining how long the mucosa of a detached piece of bowel retains 
this power, we can determine how long it can survive when deprived of circu- 



blood flow varies inversely as the intra-intestinal pressure. If the rate ot 
absorption remains constant, the concentration of the absorbed material in 
the blood must increase as the volume of blood flow decreases. 


lating blood. The normal intestine will not absorp histamine, proteoses or 
peptones. A¥ e can regard the passage of these substances through the mucosa 
as proof that it is dead. Dr. J. H. Weatherby of the Department of Bio- 
chemistry of the Indiana University School of Medicine has made this deter- 
mination by means of diffusion experiments on detached rabbit intestine. He 
reports that this holds back histamine for about five hours and proteoses and 
peptones for 15 hours, and determined that distention of the detached bowel, 
living or dead, does not affect appreciably the rate at which substances pass 
out of it. The circulation of the bowel is stopped by an intra-intestinal pres- 
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sure higher than the systolic blood pressure, and almost stopped by much 
lower pressures. It is in essentially the same condition as a detached bowel. 
We can therefore infer that its mucosa will be damaged after five hours, and 
entirely devitalized after 15 hours. 

In clinical obstruction the afferent bowel is probably not subjected to 
pressure high enough to damage its circulation until the obstruction has 
existed for a long time. The bowel may be able for hours or days to empty 
its contents upward into the stomach and thus keep down the pressure. While 
the fact that it may be devitalized and rendered necrotic by high intra- 
intestinal pressure is certain, it is impossible in a given case to determine how 
long the dangerous pressure has been present continuously. 

Experiments Shozving the Effect of Interference with the Mesenteric 
Circulation — Strangulation. — One of the most common types of obstruction 
observed clinically results from the incarceration of a loop of bowel within 
the sac of a hernia, or beneath a band, or from torsion of a loop of bowel. 
The effect of either of these processes is to produce an impediment to the 
venous return from the loop, while the arterial inflow is not affected. 

If a loop of bowel so chosen that its entire venous outflow is through one 
vein be isolated between ligatures, the vein divided, and the inflow tube of a 
manometer introduced into the distal end of the vein, it will be observed that 
the pressure registered by the manometer will shortly be equal to the systolic 
blood pressure. If the manometer be disconnected, and the experiment be 
repeated again and again, it will be observed that the manometer each suc- 
cessive time will register a lower and lower pressure, which it will reach after 
longer and longer intervals of time. This observation shows that the capil- 
lary bed of the bowel is subjected to the full force of the arterial pressure 
when its venous outflow is obstructed. The disastrous effect of this upon 
the capillaries can be seen when sections of a bowel which have been sub- 
jected to this process are studied under the microscope. It is not to be in- 
ferred, however, that the bowel cannot recover after having been subjected 
for some time to venous obstruction. Enderlen and Hotz^ produced venous 
stasis in a segment of bowel by ligating the vein which drained it. When 
the congestion had become so great that blood had been extravasated beneath 
the peritoneum, they released the ligature. They found that the bowel had 
suffered no loss of absorptive power. This result harmonizes with clinical 
observation of the viability of bowel incarcerated in herniae. 

Distention tends to protect the capillaries of a congested bowel against 
rupture because it increases the tension of the tissues around the capillaries. 
If the intra-intestinal pressure were equal to the systolic blood pressure 
there could be no venous congestion. 

It is evident that early in the process of strangulation a bowel loses its 
contractility, and power of absorption. Strangulation is accompanied by a 
great outflow of bloody fluid and mucosal debris into the bowel lumen, and 
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by the exudation of bloody fluid in the peritoneal cavity. Since its circula- 
tion is obstructed, any absorption from a strangulated loop, must be trans- 
peritoneal. It is well known that- the bowel survives occlusion of both artery 
and vein longer than obstruction of the vein alone. 

Effect of Increased Peristalsis and of Perverted Vasomotor Function 
on the Circulation of the Obstructed Bowel. — -These effects are observed in 
the afferent loops of bowel. Low intra-intestinal pressure causes violent 
peristalis which is accompanied by arterial relaxation and increased blood 
flow. These effects are to be regarded as exaggerations of normal func- 
tional activities of the bowel. The increased blood flow caused by low intra- 
intestinal pressure, in the presence of more or less venous obstruction, due 
to causes already mentioned, is probably the chief cause of the venous con- 
gestion often observed in the bowel above an obstruction. In one experi- 
ment (see Fig. 5) in which we wei'e measuring the volume of blood flow- 
ing from a segment of intestine, we observed a considerable increase of 
flow while the bowel was contracting. It is probable that in the human 
intestine an intra-intestinal pressure of 10 to 15 Mm. of mercury will stop 
peristalsis. We have already shown that this pressure will decrease the 
volume of blood flowing through the intestine. 

Effect of Increased Intra-abdominal Pressure and of Impaired Sys- 
temic Circulation on the Circulation of the Obstructed Bozvel. — Increased 
intra-abdominal pressure theoretically should diminish the volume of blood 
flow in the obstructed bowel, but probably has very little effect. The reverse, 
however, is true of the effect of impaired systemic circulation. The low 
blood pressure and increased viscosity of the blood which are present in 
advanced intestinal obstruction, impairs still more the already deficient cir- 
culation of the bowel. 

Effect of Intestinal Distention xipon the Intra-abdominal Circulation 
as a Whole. — With its abdomen tightly closed, we inflated the entire small 
intestine of a large dog to the level of the systolic blood pressure. This 
increased the intra-abdominal pressure from zero to only 14 Mm. of mer- 
cury, and the blood pressure from 126 to 146 Mm. of mercury. Sudden 
deflation of the bowel caused these pressures to fall to their former levels. 
The elevation of the intra-abdominal pressure, because of bowel distention, 
will of course depend upon the amount of resistance offered by the abdom- 
inal walls. 

Results of experiments on the intra-abdominal pressure, wherein the 
abdomen of the dog was distended, by the injection of normal salt solution, 
to a pressure equal to the systolic blood pressure haA'e been previously pub- 
lished.^^ Under these conditions we demonstrated that all circulation through 
the abdominal viscera ceases, as shown by their being white and bloodless. 
With lower pressures we found that the intra-abdominal pressure and the 
pressure in the vena cava remain identical. This shows that the flow through 
the intra-abdominal veins when the intra-abdominal pressure is high is pro- 
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fluced by the vis a tergo oi the heart, which is transmitted through the 
ca])illaries. These are not ruptured because they are supported by the pres- 
sure around them. 

It is possible that, under some conditions, the intra-abdominal pressure 
of a patient might reach a height which would produce considerable anemia 
of the abdominal organs, and that sudden release of the pressure might 
produce a failure of the circulation. Nothing of the kind appears in acute 
experiments on dogs, and we have never observed its occurrence in man, 
but it has been reported.^- 

Apparently the chief harm done to the circulation by increased intra- 
abdominal pressure is produced indirectly by interference with respiration 
and heart action. 

Effect of Intestinal Obstruction upon the Systemic Circulation . — The 
discovery by Hartwell and HogueU'"^ that the parenteral administration of 
sufficient salt solution will prolong life greatly in the presence of intestinal 
obstruction is probably the most important contribution ever made to our 
knowledge of this disease. Preceding investigators had discovered that the 
body loses considerable fluid because of bowel obstruction, but Hartwell 
and Hoguet first recognized the great magnitude of this loss, and grasped 
its theoretical and clinical significance. Their discovery has finally led to 
the demonstration, now accepted by everyone, that the chief cause of death 
in simple obstruction of the small bowel, which in man usually means high 
obstruction, is circulatory failure due to loss of water and electrolytes by the 
blood. Death from this and from all other forms of obstruction was for- 
merly attributed to the absorption of poisonous material from the bowel. 
This intoxication theory, though now restricted in scope, is still believed 
to account for many of the systemic effects of all forms of obstruction which 
have injured the bowel. It has had great influence upon research and treat- 
ment, though its truth has never been proved. Many writers have pointed 
out that the crucial test of the proof must be the demonstration that toxic 
material is actually absorbed from the obstructed bowel. 

The proof has been sought by many methods, but chiefly by methods de- 
signed to demonstrate the presence of toxic substances in the blood and lymph 
of animals with bowel obstruction. L. R. Dragstedt’^ has recently pointed 
out that poisons are so quickly neutralized or fixed by the body that attempts 
to recover them from the body fluids are likely to be failures. 

Our experiments have enabled us at least to delimit the problem accu- 
rately. The following conclusions regarding its present state seem justified ; 

1. There are two possible ways for toxic material present in the lumen 
or wall of the obstructed bowel to reach the systemic circulation: (i) By 
way of the mesenteric vessels. (2) By way of the peritoneal cavity. 

2. -Before the passage of any toxins which we can imagine to be present 
by either route or under any conditions can occur, injury to the mucosa must 
exist. 
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3. Injury observed under clinical conditions to the mucosa of the 
obstructed bowel is due practically to two causes only: (i) Distention. (2) 
Venous congestion. 

4. Any passage of toxins from a bowel with devitalized mucosa must 
be transperitoneal as long as its circulation is stopped by pressure or obstruc- 
tion ; by way of the mesentery if its circulation is present. 

Clinical Importance of Transperitoneal Absorption. — Since various kinds 
of toxic material readily diffuse in vitro through the howel wall after its 
mucosa has become devitalized, it is to be inferred that they do so under 
clinical conditions characterized by injury to the mucosa and arrest of the 
circulation by distention or venous obstruction.^® There is good reason 
to believe, however, that the inflammatory reaction of the peritoneum around 
the affected loops can prevent the passage of the toxic material into the 
systemic circulation. The work of David and Sparks^^® on the protective 
action of peritoneal exudates gives strong support to this belief. It is also 
supported by the clinical observation of loops of bowel which evidently have 
been gangrenous for many hours and have caused no noteworthy systemic 
disturbance. The peritoneum probably can isolate a devitalized bowel as 
readily as it can on abscess. 

Clinical Importance of Absorption by JVay of the Mesenteric Vessels.-yr- 
It follows, from the foregoing, that, under clinical conditions, the only time 
at which absorption of toxic material by way of the mesentery can occur 
follows the relief of venous obstruction or the relief of distention. This 
restores the circulation of the bowel and permits the blood to carry away 
any poison which has passed through the devitalized mucosa. Elman^'*’ has 
recently produced clinical evidence in support of the absorption of toxins 
under these conditions. 

The blood flow through a strangulated bowel after tbe relief of the 
venous obstruction is probably so slowly reestablished that it carries toxins 
away gradually and in small amounts only. This idea is supported by the 
usual behavior of patients following the reduction of strangulated herniae. 
The sudden relief of the prolonged distention of long loops of bowel is 
theoretically a more serious matter. 

CONCLUSIONS 

(1) In clinical intestinal obstruction, injury to the bowel is due chiefly 
to distention and venous obstruction. 

(2) Distention causes a decrease in the blood flow through the bowel 
wall, which is in direct proportion to the elevation of the pressure. It almost 
stops the blood flow when it reaches the level of the diastolic blood pressure. 
At this level it stops all absorption by way of the mesentery. Transperi- 
toneal absorption then occurs. 

(3) Distention sufficient to arrest the circulation of the bowel will 
devitalize the intestinal mucosa in from five to 15 hours. This devitaliza- 
tion is demonstrated by the loss of selective absorption by the mucosa. It 
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then permits the passage of toxic substances present in the normal and 
obstructed bowel. 

(4) The absorption of materials normally absorbable by the bowel, 
except water and probably inert gases, proceeds at a relatively uniform 
rate in the presence of intra-intestinal pressures between zero and the 
diastolic blood pressure. Final conclusions on the effect of distention on 
the absorption of water and inert gases have not been made. 

(5) Venous obstruction subjects the capillaries of the bowel to the full 
force of the systolic blood pressure. This accounts for its rapid destruction 
of the bowel wall. 

(6) The circulation of the obstructed bowel is not greatly influenced by 
the increased intra-abdominal pressure which accompanies intestinal obstruc- 
tion. The blood flow through distended loops must be lessened by any weak- 
ness of the systemic circulation. 

(7) The conditions under which toxins can be absorbed from the 
obstructed bowel are stated, and the conclusion reached, that the body is 
protected in a fairly adequate manner from absorption of toxins by way of 
the peritoneum; also the conclusion that the sudden relief of obstruction in 
the presence of devitalized mucosa may permit the rapid absorption of toxic 
substances by way of the mesentery. 

(8) In the clinical management of patients suffering from advanced 
obstruction, it seems desirable to deflate the bowel gradually before the 
operative relief of the obstruction is undertaken. Otherwise the barriers 
against absorption of toxins by way of the peritoneum, and against their 
rapid absorption by way of the mesentery, may be broken down. 
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Discussion. — Dr. Frederick T. Van Beuren (New York, N. Y.). — 
The author’s experiments are particularly interesting to me in view of some 
recent work that we have been doing to test the comparative toxicity of 
normal and obstructed intestinal contents. It is merely repetition of work 
that has been done before, a good many years ago, by a number of French 
and German investigators, and resulted in confirmation of their claim that 
the normal intestinal contents were just about as toxic as the obstructive 
contents. 

If that is true and you have poison existing in the intestines before 
obstruction, why should it be absoi'bed after the intestine is obstructed and 
not before? 

This work of Doctor Gatch is particularl}'^ timely and instructive from that 
point of view because he has shown so clearly the conditions under which 
absorption takes place and why. If there were some way in which we could 
remedy the situation, relieve the pressure under which mucosa is injured 
by the shutting off of its blood supply, we would have solved the problem 
of the treatment of intestinal obstruction. 

It is important that the relief of the distention be made gradually, so 
as to prevent the absorption of poison with the released circulation after 
the mucosa has been injured by the prolonged distention. Whether we do 
that by a tube from above or from below, as he has pointed out, it is not 
effective unless the intestinal wall is still sufficiently viable. It is again 
another argument for the only really good treatment of intestinal obstruc- 
tion which is early diagnosis and early operation to prevent the injury to 
the bowel. 

Dr. Thomas G. Orr (Kansas City, Kans.). — Doctor Gatch has cpiite 
ably presented the pltysiologic and pathologic changes which take place in 
overdistention of the gut when the bowel is obstructed. I think it is, of 
course, obvious to everyone that we cannot cure intestinal obstruction until 
we have relieved the obstruction, but we can render considerable assistance 
by taking into account the physiologic and pathologic changes that take 
place during the progress of the disease, especially in simple occlusion of 
the gut. 

It is probable that there are two lethal factors in simple obstruction, dis- 
regarding, of course, the strangulation of the bowel which adds still another. 
These two factors are the loss of essential secretion from the upper intes- 
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tinal tract and overdistention which Doctor Gatch has discussed. We have 
a means of eliminating in a measure the first, by supplying chlorides and 
liquids to replace those which have been lost by the disease. In the second 
situation, we have a condition which is a little more difficult to' overcome, 
but we can assist by relieving the pressure within the gut mechanically with 
the suction apparatus which has been so ably presented by Wangensteen, and 
by enterostomy in selected cases. In addition we also may aid in maintaining 
the bowel tone during the height of the disease. We know that salt will 
stimulate peristalsis in concentrated solutions and there is no reason why we 
should not believe that, if maintained at the normal level in the body, it will 
aid in maintaining the tone of the gut. In addition to salt, we may assist 
in maintaining the tone of the gut by keeping the patient continuously 
morphinized. If the bowel is kept stimulated we may, during that stage 
of distention or beginning of distention, prevent to some extent the over- 
distention until we can relieve the obstruction. 

Morphine, as you know, stimulates the tone and rh3'’tlimic contractions 
of the intestine. As long as there is activity of the gut, certainly there can 
be no absorption of toxins. In other words, the gut that still maintains its 
activity will absorb those things it should absorb and not absorb those things 
that it should not absorb. 

Dr. Jacob Fine (Boston, Mass.). — There are three sources from which 
gases causing bowel distention are derived. 

Some ten years ago, Mclver, in a clinical study, demonstrated that at 
least in postoperative patients swallowed air accounted for the major por- 
tion of the distending gases and recommended the use of an inlying stomach 
tube as a prophylactic for intestinal distention. 

From some recent experimental studies done at the Beth Israel Hospital, 
we have concluded that the type of food ingested will account for some of 
the intestinal gases. Thus pure proteins and fats such as lean meat, gelatin, 
olive oil, etc., do not generate significant volumes of gas in a closed loop 
consisting of stomach and small intestine. Similarly certain carbohydrates 
such as cooked cereals and toast are inocuous. But liquid carbohydrates, 
such as orange or grape juice, milk, custard and pureed vegetables, such as 
lima beans, are especially rich sources of gas formation. Of the gases which 
are generated in the gastro-intestinal tract COo, HoS, Oo and CH4 are of 
little consequence in distention because the first two, COo and HoS, are 
absorbed very rapidly unless the circulation of the bowel wall is badly dam- 
aged, while the latter two, Oo and CH4, are almost never found by analysis 
to constitute more than an insignificant percentage of the volume of dis- 
tending gases. No from swallowed air and Ho "formed from the fermen- 
tation of foods constitute the bulk of the distending gases because they are 
not readily absorbed by the blood stream. The amount of Ho in any given 
instance will depend on the type and quantity of food in the intestine at 
the moment when peristaltic activity becomes inadequate for the expulsion 
of intestinal contents. 

The third source of gases in the intestine is the nitrogen in physical 
solution in the blood. This nitrogen diffuses into the intestine from the 
blood until^ the^ partial pressure of nitrogen in the intestine reaches the same 
level as exists in the blood. When the intestine becomes inflated by nitrogen 
from swallowed air its pressure within the intestine is already equal or 
greater than it is in the blood. But any stretching of the bowel lumen by 
other gases such as Ho decreases the partial pressure of nitrogen in the 
intestine and so facilitates the entrance of further nitrogen into the gut from 
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the blood. This third source of nitrogen will not enter as a factor so long 
as the intestine contains no food. Experirrientally we have repeatedly found 
that if a starved animal has the cardia and ileocecal valve ligated, no gas will 
accumulate in the stomach or small intestine. Consequently the ideal treat- 
ment for the avoidance of intestinal distention is (i) to use a stomach tube 
to prevent swallowed air from entering the duodenum; and (2) to avoid 
gas forming foods. 

In the treatment of established distention which has failed to yield to the 
ordinary methods in common use, we have made use of an experimental 
observation by Mclver to the effect that the absorption of nitrogen from 
the intestine can be accelerated by causing the animal to breathe pure oxygen. 
This is based on the well substantiated belief that nitrogen is the chief 
genous constituent of the distended bowel. The exclusion of nitrogen from 
the inspired air results in a rapid reduction of the pressure of nitrogen in 
the blood with a corresponding increase in the speed of diffusion of nitrogen 
from the intestinal lumen into the blood. We have applied this principle to 
eight patients with obstinate distention and believe we have accomplished a 
significant deflation of the gut. The use of pure oxygen for this purpose 
must be resorted to with due regard for its toxic properties, which can be 
avoided. 

Of course, the principle underlying the use of oxygen would apply for 
the removal of incarcerated air anywhere in the body. We are now at- 
tempting to utilize the method for the relief of symptoms following the 
introduction of air into the ventricles for encephalographic examination. Pre- 
liminary observations so far are quite encouraging and we have roentgeno- 
logic evidence showing the absorption of air from within the cranium under 
these circumstances. The application of the principle for the relief of sub- 
cutaneous emphysema and for certain types of pneumothorax might also 
be considered. 

In connection with Doctor Catch’s statement regarding the failure of 
fluid to accumulate in a loop of gut distended with air, we have repeatedly 
distended collapsed loops of gut with various gases under considerable ten- 
sion and within 12 to 24 hours have frequently recovered variable quan- 
tities of fluid. 

As to the viability of the gut distended with gas we can state from our 
experimental observations that loops of gut so distended under pressure 
equal to or exceeding what is encountered in long standing obstruction may 
remain perfectly viable after 24 hours even though the pressure remains 
high. 

Dr. Owen H. Wangensteen (Minneapolis, Minn.). — The very splendid 
paper of Doctor Catch could not be discussed with justice in a few minutes. 
My colleagues and I have experimented along somewhat similar lines and 
by and large our results are much the same. When the bowel is obstructed, 
it shortens, increases in weight, and its strength diminishes. The stress upon 
the bowel wall iii obstruction may readily be calculated from the formula — 
stress or tension is equal to the circumference of the bowel multiplied by the 
sustained intra-enteric pressure, or _T = D X Pi X Pr. We have deter- 
mined the intra-enteric pressures in established obstructions of the small 
bowel in about 40 dogs. Similarly, the intra-enteric pressure has been meas- 
ured m several instances of obstruction of the small intestine at the time of 
performance of enterostomy and upon the obstructed colon, when decom- 
pression was established by colostomy. In the experimental obstructions of 
the small intestine a mean sustained intraluminary pressure of about ten cm. 
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of water was observed — a finding in keeping with the intra-enteric pres- 
sures noted in instances of clinical obstruction of the small intestine. Occa- 
sionally, intra-enteric pressures as high as i6 to i8 cm. of water were encoun- 
tered. In clinical obstructions of the colon with considerable distention, on 
the contrary, high intra-enteric pressures are the rule. Pressures varying 
between 12 and 52 cm. have been observed with a mean value of about 
24 cm. The proximal competent ileocecal sphincter makes of the colon a 
virtual closed loop, in which loop a high pressure usually develops. 

In this behavior lies a fundamental difference in the manifestations and 
sequence of events which attend obstructions of the small intestine as dis- 
tinguished from those in the colon. In obstructions of the small intestine, 
regurgitation occurs into more proximal reaches of the bowel and also the 
stomach. In consequence, vomiting is a prominent feature. Because of the 
participation of several loo])s of bowel in the distention, the intra-enteric 
pressure is not as high as it would be, were the distention confined to a 
relatively short segment, as it is in the obstructed colon. When a duodenal 
tube is passed into the stomach, when the small bowel is obstructed, a high 
grade of gastric retention is usually found. 

When the colon is acutely obstructed, there may be no vomiting despite 
enormous distention. In a patient exhibiting intestinal colic with considerable 
distention, but no vomiting, obstruction of the colon is to be suspected. 
Fecal-like vomiting denotes obstruction of the small intestine. 

The hazard borne b}- a patient with an obstruction of the colon is im- 
mediately apparent in the stress upon the bowel wall. There often is no 
fluid loss in such a patient and gastric retention is rarely found. The admin- 
istration of saline solution, which is so helpful to patients with high obstruc- 
tion of the small intestine in which the fluid loss is great, has no particular 
virtue in colonic obstructions. Frequent vomiting in small bowel obstruc- 
tions helps to reduce the intra-enteric tension and consequently the stress 
upon the bowel wall. The obstructed colon may perforate even though the 
patient does not appear especially ill. 

The clinical axiom that the high small bowel obstructions are the most 
dangerous should be altered to read: “Low obstructions are the most treach- 
erous for the)'- carry the greater hazard for the safety of the bowel wall.” 
Apart from the item of fluid loss, which concerns essentially only high small 
bowel obstructions, the important consideration is relief of the obstruction 
before the viability of the Ijowel wall has become impaired. 


635 



MESENTERIC VASCULAR OCCLUSION 

John Douglas, M.D. 

Xbm’ York, N. Y. 

Occlusion of the mesenteric vessels may involve the arteries or veins, 
or both. In an analysis of 36 cases on which autopsies were performed, 
reported from the Mayo Clinic by Larson^ in 1931, the occlusion was arterial 
in 39 per cent, venous in 44 per cent and coexistent venous and arterial in 17 
per cent. The occlusion may occur in the main stem of the vessels, in a 
branch supplying one intestinal loop or in the vessels close to their distribu- 
tion in the intestinal wall. A vascular lesion may be due to a thrombus or 
an embolus, or a thrombosis and an embolism may occur in combination. 
The closure of the vessel may be complete or incomplete. If the obstruc- 
tion to the circulation is sufficient to destroy the blood supply of the in- 
testine, it results in gangrene of the intestinal wall. If it is not complete 
a hemorrhagic infarction may occur in the intestinal wall and mesentery, which 
may progress and may eventuate in gangrene; or the circulation may be 
reestablished with recovery. Anemic infarct rarely occurs. 

Although occasional reports appear in the medical literature of cases of 
vascular mesenteric occlusion which recover spontaneously after nothing more 
has been done than an exploratory operation, and also reports of recovery 
after very extensive intestinal resection, the mortality is frequently said to 
be in the neighborhood of 90 per cent. Therefore, quite naturally, the 
prognosis in all cases is a gloomy outlook. 

It is obvious that an occlusion of the main stem or branch of the superior 
mesenteric artery or vein, which would destroy the blood supply to a large 
portion of the small intestine, would give small opportunity to effect a surgical 
cure. If it is recognized that in a certain proportion of cases the occlusion 
occurs in one of the smaller terminal branches, allowing a resection, then 
a cure in such patients may be effected. 

A review of the case histories of this disease from the records of St. 
Luke’s Hospital was prompted by a recent case, in which not only a positive 
diagnosis of mesenteric thrombosis could be made, but also the location and 
the extent of the lesion was demonstrable by a plain roentgenographic film of 
the abdomen, and the operation showed that previous to the attack an earlier 
incomplete occlusion had occurred, or the circulation had been reestablished. 

There were ii patients whose histories were filed under the diagnosis 
of “mesenteric vascular occlusion.” Of these, seven died and four recovered. 
A resection of the intestine had been performed upon three of the four who 
recovered. In the fourth patient, while there was bloody fluid in the peri- 
toneum and a hemorrhagic area in the base of the mesentery, the circulation 
of the intestine did not appear to justify a resection. In the seven fatal 
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cases a resection was done in one only, an ileostomy in one, and no opera- 
tive procedure was performed in the others, 

A comparison of 36 pathologic reports, published in Larson’s^ article, 
with the limited number of autopsy reports or examinations of removed 
specimens in St. Luke’s Hospital, is of interest. In Larson’s series a vascu- 
lar occlusion was noted in every case. In the St. Luke’s Hospital series this 
was not so. In one case in which postmortem examination was performed, 
there was gangrene from the beginning of the jejunum to and including 
the cecum and appendix. The pathologic report stated that : “There is marked 
constriction about the opening of the superior mesenteric artery and celiac 
axis which contained some atheromatous patches. No thrombosis is present 
in the superior mesenteric artery or vein.” In a second case the report 
stated that: “The intestine is necrotic and sections showed infarction and 
hemorrhage, but the arteries do not contain thrombi (32 cm. of small in- 
testine had been removed in this patient).” In a third case: “Postmortem 
shows that four feet above the ileocecal valve there is a V shaped area in the 
mesentery about 4 centimeters wide with areas of hemorrhage and edema. 
The intestinal wall is hemorriiagic but not necrotic. The vessels apparently 
are patent, and there are multiple subserous hemorrhages of the small in- 
testine (an ileostomy had been performed on this patient).” In a fourth 
case, in which 18 feet of small intestine were resected, examination of the 
specimen removed showed that the intestine had areas of subserous hemor- 
rhage, but apparently the vessels were normal, not showing thrombosis or 
any evidence of the etiologic factor of the process. In two cases, one of 
which recovered, one of which died, there was a thrombosis of the mesenteric 
vessels. 

These pathologic reports, showing no gross thrombosis or embolism in the 
larger vessels, although there was gross damage to the intestinal wall, would 
suggest that in a certain num])er of cases the infarction began in the smaller 
vessels, either close to or in the vessel wall, in some instances perhaps being 
due to an anaerobic infection originating in the intestine itself. It also is 
of interest in making this comparison of the small group of cases from St. 
Luke’s Hospital with Larson’s group from autopsy reports, that the former 
were operated upon for primary vascular occlusion while five of the latter 
group were complicated by extension of an infective process in the appendix 
with development of a septic thrombus into the tributary veins. There 
were also two postoperative occlusions following intestinal obstruction, 
in which the thrombus resulted secondarily to damage to the intestine or 
its mesentery. 

An examination of the St. Luke’s histories suggested nothing which would 
aid in making a preoperative diagnosis any easier. A recognition of what 
are known to be the etiologic factors in mesenteric vascular occlusion, such 
as an arteriosclerosis, atheroma, cardiac disease or aneurysm, abdominal 
trauma, a previous history of phlebitis or polycythemia, or a chronic sepsis, 
might suggest that in the presence of acute abdominal symptoms mesenteric 
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occlusion was the causative factor. But it is questionable whether a correct 
preoperative diagnosis is made any more frequently now, than when Trotter 
in 1913 analyzed 360 cases in which he stated that the preoperative diagnosis 
was made in only 13. 

One would expect to find these lesions occurring in the later age groups 
where arteriosclerosis is common, but cases have been reported where the 
patients were eight, ten and twelve years old, and one case at four months. A 
chronic sepsis may be the etiologic factor and in one case from the St. Luke’s 
series, a complete mesenteric thrombosis occurred following an abdominal 
contusion five months after a splenectomy had been performed for Banti’s 
disease. 

However, one would not expect to be able to formulate a definite symptom 
complex when the pathologic condition may vary from an occlusion causing 
extensive interference with the circulation of many feet up to the entire 
length of the small intestine; or only affect one small loop; or where the 
vascular occlusion may be immediate in its result or, in other cases, progres- 
sive. In the majority of instances the symptoms will be those of an acute 
abdominal catastrophe, indicating an exploratory operation, and the abdominal 
pain, which is a predominant symptom of all such cases, would be common to 
a mechanical obstruction, a volvulus, an intussusception, a malignant lesion, 
rupture or perforation of an abdominal viscus or an acute pancreatic necrosis. 

It is unnecessary here to recapitulate the percentage of frequency of the 
various other accompanying symptoms, which have been carefully analyzed 
and reported in an article by Meyer in 1931. When the symptoms, which 
point to an acute abdominal catastrophe, are a high leukocyte count together 
with acute abdominal pain, a previous history of thrombosis or a source of 
embolism, an early subnormal temperature, abdominal rigidity and melena, 
one has a definite group of symptoms pointing to a mesenteric occlusion. How- 
ever, Meyer in his review of 92 proven cases — which had been reported dur- 
ing the previous ten years — states that melena is reported in only 14 per 
cent of the cases and that in three of these it did not occur during the first 
24 hours, in one instance not appearing until the twelfth day. The same thing 
applies to rigidity which may or may not be present, depending on the amount 
of bloody fluid exudate which occurs. In none of the 92 cases was a radio- 
gram to determine the presence of gas recorded. A definite preoperative 
diagnosis rarely can be made in the early stage of the disease, be3mnd the 
recognition of an acute abdominal lesion requiring an exploratory operation, 
except in the very favorable case such as is reported in this article. 

Having determined that an exploratory operation is indicated, it becomes 
necessary to recognize the abdominal lesion present, or in the process of de- 
velopment, and to determine the operative treatment indicated. It must be 
recognized that recovery may take place in what appears to be a badly 
damaged loop of intestine. Also it must be recognized, especially in cases 
where there is thrombosis in the veins, that if no resection is done the throm- 
bosis may progress and result in further intestinal damage. Cases 
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ported from autopsy where the condition was not recognized at operation, 
perhaps because there was an early stage of a progressive lesion, which went 
on to a fatal termination. 

The color of the intestine alone is insufficient to determine its viability. 
It may be of some assistance to puncture a small vessel in the mesentery 
near the intestinal wall with a needle to see if blood still escapes from the 
needle prick, and careful observation of the circulation of the mesentery will 
be a valuable guide to determine the point of resection. Cases are recorded 
where apparently extensive damage to the whole small intestine was present 
and where without resection the patient has recovered. This can be ex- 
plained only by the fact that there was a mistake in judgment as to the extent 
of the damage, or recognition of the possibility of restoration of the circula- 
tion. Other cases are recorded where recovery has occurred after very ex- 
tensive intestinal resections. 

In the series of 92 cases reported by Meyer, there was a gross mortal- 
ity of 57.6 per cent, but in 43 of these cases in which partial resection was 
done the mortality was 32.6 per cent. In ii cases examined from the St. 
Luke’s series the mortality was 63.6 per cent, one case having recovered 
without any operative procedure beyond an exploratory operation, but in the 
four in which resection was done three recovered, making a mortality of 25 
per cent. 

In a number of cases reported in the literature either an enterostomy or 
an exteriorization was done. These procedures have little to recommend 
them. If the occlusion is sufficient to damage the intestine, the enterostomy 
will not remove the area which is going on to necrosis and become gangrenous 
and, even apart from this. Mason has called attention to the potency of fresh 
tissue extract in the production of intravascular coagulation (thrombosis or 
embolism). As to exteriorization, if all of the loop can be brought out of 
the abdominal cavity to be exteriorized, very little more time would be re- 
quired with additional strain on the patient to remove the diseased portion 
and to perform an anastomosis and at the same time to excise the thrombosed 
mesentery and prevent the extension of the thrombosis. The reports of cases 
from the literature confirm these theoretical considerations. Therefore it 
would appear that, both from a theoretical viewpoint as well as from case 
reports, where possible a resection and immediate anastomosis should be 
done. As there are symptoms of obstruction in these cases without occlusion 
of the intestine, one does not find a large, dilated loop above the portion of 
the intestine resected with a small, contracted loop below and, therefore, this 
difference in caliber of the intestine does not have to be considered. Having 
determined the extent of the damage to the bowel and by careful examina- 
tion of the mesentery how far the thrombosis or damage to the mesentery 
has extended, a resection of the damaged bowel and its corresponding 
mesentery should be done, with immediate anastomosis by the aseptic method. 

A report of the following case is of special interest because, as before 
stated, the previous history, the presence of blood in the stool and the 
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plain roentgenogram, demonstrating the loop of the intestine involved, made 
possible a preoperative diagnosis not only of mesenteric thrombosis but de- 
termined the site of the operative incision, location of the lesion and extent 
of the bowel involved ; and demonstrated at operation an area which pre- 
viously had been the seat of a thrombosis of the mesentery, with return of 
the circulation and recover}'- of the intestinal wall. 

Case Report 

L. R., male, age 37. Admitted to St. Luke’s Hospital March 27, 1934. He had 
been operated upon in another hospital the previous January for appendicitis. This was 
followed by a pulmonary infarction and later bj' a double femoral phlebitis. He re- 
mained in the hospital until the early part of March when he returned to his home. 



Fig 1 — Plain roentgenogram film showing loop of damaged small intestine in 

left lowei quadrant 

Shortly after his return home he began to have lower abdominal pain which gradually 
became more severe, was accompanied with distention and vomiting and signs of a 
partial obstruction. These symptoms gradually became more severe up to the time of 
his admission to St. Luke’s Hospital. There were no signs of an acute obstruction 
and a plain roentgenogram of his abdomen on admission showed a general distention 
of both the small and large intestine. His preoperative temperature ranged from 98 2/5° 
to 1004/5° and at the time of operation was 982/5°. On the morning of April i his 
pain became more severe, tenderness more marked and an enema was followed by a 
very considerable amount of blood in his stool. The plain roentgenogram (Fig, l) of 
his abdomen taken at this time showed a somewhat contracted loop of intestine in his left 
lower quadrant, and there was some rigidity and marked tenderness over this area. A 
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diagnosis of thrombosis of the mesentery with damage to the intestine was made. He 
was operated upon immediately under spinal anesthesia. The incision was made in the 
left lower rectus region, which had been indicated both by tenderness and the roentgeno- 
gram. Upon opening the abdomen, there was some bloody peritoneal fluid found, and a 
loop of the ileum about 6o cm. in length, which was dark red to deep purple in color, 
was delivered. The mesentery was very much thickened and the vessels contained 
thrombi down to the base of the mesentery. Ninety-five cm. of intestine were removed 
leaving 15 and 18 cm. of normal intestine at each end. A corresponding section of mesen- 
tery was removed, and it was of interest that, on removal of the clamp from this portion 
of the mesentery, it could be seen that all of the veins were occluded by thrombi. An 
end-to-end anastomosis was done by the aseptic method. On examining the intestine 
above and below the damaged area there could be seen a second area about 30 cm. below 
the area previously described, which was thickened and grayish and resembled a loop 
of intestine which had been partially occluded in a strangulated hernia. On holding 
the mesentery of this loop up to the light there could be seen apparently newly formed 
vessels and it was evident that this area previously had been damaged by a thrombus 
during the period of two weeks when he first had his symptoms at home, which resembled 
a partial obstruction and from which he had recovered previous to the development of 
this new thrombosis. The patient had a stormy convalescence and at times it appeared 
that he might be developing new thrombi. He finally recovered and left the hospital 
on June 6 and has had no symptoms since then. 

The pathologic report showed that the blood vessels were blocked with septic 
thrombi, there were no changes in the arteries, and that the obstruction of the veins 
was evidently due to infection. 

No blood culture was taken, but after operation when it was feared that he was 
developing further thrombosis his bleeding time was 21/2 minutes, coagulation time 
4 1/2 minutes. Blood calcium 10 and blood phosphorus 3.8. All normal values. Dur- 
ing this time he was on a diet low in protein and calcium and high in carbohydrates. 
Whether this influenced his convalescence cannot be determined. 

SUMMARY 

All examination was made of the histories of 11 cases of mesenteric 
vascular occlusion from the records of St. Luke’s Hospital. Of these, seven 
died and four recovered. A comparison of the pathologic findings from speci- 
mens which were removed or autopsy reports was made with a report of 
36 autopsy studies from the Mayo Clinic, reported by Larson. The difficulty 
of formulating a definite symptom complex in a condition in which the 
pathologic lesion may be so different is called attention to, and also an at- 
tempt is made to call attention to those symptoms which, in the presence of 
an acute abdominal catastrophe, would indicate the probability of mesenteric 
vascular occlusion. 

More favorable mortality statistics, both from the literature and from 
the small group of cases reported from the St. Luke’s Hospital records, 
would seem to indicate the advisability not only of an early operation but of 
the carrying out of an immediate resection and anastomosis rather than an 
ileostomy or exteriorization as a palliative measure. 

A case is reported which gives a previous history of thrombosis and 
which later developed blood in the stool, and in which a plain roentgenogram 
demonstrated the loop of intestine involved which not only made a preoperative 
diagnosis possible, but determined the location of the operative incision and 
the extent of the bowel involved. Operation also demonstrated the site of 
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a previous incomplete vascular occlusion to another loop of intestine, in 
which circulation had been reestablished. 
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Discussion. — Dr. Henry W. Cave (New York). Doctor Douglas has 
stated that in addition to circulatory diseases such as arteriosclerosis, atheroma, 
aneuiysm, and endocarditis, trauma is an important etiologic factor in mesen- 
teric vascular occlusion. He also brought out the point that it is very im- 
portant to make thorough roentgenographic studies of these cases before 
operation, all of which I am in accord with. 

I should like to recite a case where a preoperative diagnosis of mesenteric 
thrombosis was made ivhich was due to trauma. A man of forty- two, a 
splendid athlete and a famous polo player, complained of distress in the right 
upper quadrant of his abdomen, with increasing distention. His previous 
history was unimportant except he had had an appendectomy in 1908 and 
typhoid fever in 1913. His present illness began on June 9, 1931, just 
four years ago. 

While attempting to lift up the rear end of a stalled automobile, he ex- 
perienced a sudden pain in his abdomen with a feeling as though something 
was giving way. He walked back to the house, crawled through an open 
window and lay on the floor all night. The only comfort he obtained at all 
was when he crawled around on his hands and knees. He became rapidly 
more ill and his abdomen became more distended. I sarv him three nights 
and two days following the onset of his illness. At that time his abdomen 
was markedly distended. There was a scar of his previous operation. He 
was tender; there was visible peristalsis. A diagnosis of intestinal obstruc- 
tion was made, due possibly to an intraperitoneal band at the site of his old 
appendix wound. This was later altered after examination at the hospital to a 
diagnosis of mesenteric thrombosis. 

At operation the last four feet and nine inches of his ileum rvas practically 
black, deep purple. The leaves of the mesentery had been forced apart and 
were tremendously swollen by the influx of blood. The intestine was resected 
and an end-to-end anastomosis rvith a proximal enterostomy perfoianed. He 
made a satisfactory recovery. 

Another extraordinarily extensive mesenteric vascular occlusion was 
found in a woman, 48, a patient of Dr, William C. White’s, rvho had suf- 
fered from thyrotoxicosis, with an enlarged heart, endocarditis and a history 
of 24 hours of severe abdominal pain with nausea and vomiting. 

She, too, had been operated upon for some abdominal condition and 
appendix some years ago. We considered the diagnosis of band with ob- 
struction or, more likely, mesenteric thrombosis. She was operated upon 
immediately and an extraordinarily extensive dr}^ gangrene was found start- 
ing about six inches below Treitz’ ligament, throughout the entire small in- 
testine, through the ileocecal valve, head of the cecum, and quite far up the 
ascending colon. She died shortly afterward. 

A partial autopsy demonstrated a saddle thrombus in the superior mesen- 
teric artery, at the ileocolic branch, which hardly seemed to account for the 
very extensive dry gangrene of this part of her small intestine, but such 
was the case. 
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A third interesting case (courtesy of Dr. H. A. Patterson) was that of 
a 3^oung boy, 22, who had had an acute gonorrheal arthritis with epididymitis 
for five weeks. He ate a big meal one night and became desperately ill. On 
entrance to the hospital, a mass in the right lower part of his' abdomen was 
apparent. He passed some blood, was nauseated and vomited. A diag- 
nosis of intussusception was made. At operation he showed a most inter- 
esting segmental area of gangrene in the ascending colon above the head of 
the cecum. A colectomy was performed, side-to-side anastomosis. He made 
a satisfactoiy recovery. 

At Roosevelt Hospital we have had 12 cases of mesenteric vascular oc- 
clusion proved at operation. Four lived, eight died, a mortality rate of 66.6 
per cent. I should like to say I agree heartily with Doctor Douglas’ state- 
ment that the operation of choice in this condition is certainly immediate 
•resection and preferably enterostom}'- above. I think any other operations 
usuall}’’ prove fatal. 

Dr. Emmet Rixford (San Francisco, Calif.). — There are several pos- 
sible etiologic elements that apply to individual cases of mesenteric vascular 
occlusion. We have opened the abdomen a number of times and found local 
congestion of the small bowel with evident inflammation and one suspects 
that sometimes in these cases the mesenteric vessels are occluded, in some 
cases ly aiderial emboli, in others thrombosis of the mesenteric veins resulting 
from ulceration in the inflamed segment of the gut, most commonly of 
course in acute appendicitis, the most frequent cause of portal embolism. 

I would like to put on record two extreme cases in point, which occurred 
in 1901 : 

A young man of 35, on getting up from a cliair, was suddenly seized with an ex- 
tremely severe, agonizing pain in the chest. He was given morphine up to one Gr., 
without relief. He then received nitroglycerin i/ioo, following which pain subsided 
temporarily. At 4 ;30 a. m. patient was seen by me ; pulse 140 ; respiration 30 ; patient in 
great agitation ; abdomen distended, moderately rigid ; no sound of peristalsis. In an 
hour pulse had increased to 150. Leukocytes 27,000. 10 a. m. e.xploratory incision showed 
the entire midgut necrotic and flaccid. Patient expired about i p. m. Autopsy showed 
a small perforating ulcer, doubtless syphilitic, in the arch of the aorta, producing a dis- 
secting aneurysm, the adventitia of the aorta being dissected off the muscular coat as 
far as the iliac veins. The mesenteric obstruction was complete, produced by the pres- 
sure of the blood between the adventitia and the muscularis. 

Quite in contrast to this case was that of a banker, aged 53, with presumed gall- 
stone colic. His physician advised operation. Patient demurred, asked could not some- 
thing else be done. The physician said, “Yes, you might go to Carlsbad.” He went to 
Carlsbad and took the “Kur.” He returned quite relieved. He had hardb”^ reached home 
when he had another attack. A second visit to Carlsbad relieved him of his pain. A 
few months later he became suddenly distended, and had very acute pain. Operation 
showed a large part of the small intestine thickened, congested and cyanotic, a large 
amount of bloody serum free in the peritoneal cavity. The mesentery was ligated and 
the loops of small bowel hung out of the wound as in the Mikulicz technic, the patient 
being in such desperate condition that resection seemed contraindicated. He died the 
next day. Autopsy showed pancreatitis with fat necrosis which had encroached upon the 
mesenteric vein near its junction with the splenic so that the vein was no larger than 
the lead of a lead pencil, and this was obstructed by a small clot. 

Dr. Alton Ochsner (New Orleans, La.). — ^An insufficiently appreciated 
cause of mesenteric thrombosis of venous type is that associated with pro- 
longed ingestion of alcohol. Doctor Storck, in our clinic, has had five cases 
occurring in young individuals in whom a venous mesenteric thrombosis had 
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occurred following prolonged imbibition of alcohol. In two of these, diag- 
nosis was not made preoperatively, but in three the diagnosis was made. 
Prognosis in this type of case is good. The only fatal case we have had was 
a case in which we did resection. The other four cases were operated upon, 
but no resection performed. All recovered. 

Dr. Frederic W. Bancroft (New York). — Doctor Douglas has pre- 
sented a vivid picture of a severe and tragic catastrophe. 

I was particularly interested in the cases presented^ where autopsies had 
been performed and there was no real vascular occlusion noted. I wonder 
if there may not be another explanation in addition to the one given b)’^ Doctor 
Douglas. In opening an abdomen through a small incision in the early ex- 
ploration of an intestinal obstruction it is easy to liberate a band or to re- 
place a volvulus without the operator being certain that he has done so, and 
it may be that in some of these cases there was an actual mechanical ob- 
struction of the vessels. This mechanical cause may have been pressure on 
the vessels from without — and not occlusion from within by thromboses. 

The percentage of correct preoperative diagnoses should be higher if our 
knowledge of the pathology is correct and we analyze our physical findings. 
After the thrombosis occurs the intestinal wall becomes edematous and 
swollen, with a lumen containing hemorrhagic fluid and very little gas. 
A flat roentgenogram taken at this time will show an abdomen with the in- 
testines full of fluid, in contradistinction to the usual obstructive case where 
gas forms a large part of the intestinal contents. Physical examination will 
reveal a flat abdomen on percussion, and on ausculation no peristalsis can be 
detected. One has then the picture of a paralytic obstruction. Doctor Pound 
of the Fifth Avenue Hospital has made the positive diagnosis of thrombosis 
by the roentgenologic evidence presented in three cases. It is a principle in 
medicine that where there is a definite reaction of hyper- or hypoactivity, 
the opposite will be found: That is, we find cases of hyperthyroidism and 
hypothyroidism, of hyperacidity and hypoacidity, of hypertension and hypo- 
tension. 

It is admitted generally in medicine that there are potential intravascular 
bleeders. This is noted particularly in thrombocytopenic purpura, in some 
of the leukemias, and also in obstructive jaundice. If this be true, there 
should be then cases which are potential clotters. 

About seven years ago Dr. Stanley Brown and I started a study of the 
blood clotting elements of patients, both pre- and postoperative, to see whether 
we could determine by blood examinations if such patients might be liable 
for thromboses. Our first tests were very cumbersome and could not be 
carried out by a regular hospital clinic. However, through the aid and ad- 
vice given us by Dr. Armand Quick, who worked for two years on full time 
on this problem, we have suggested a test which we believe is simple enough 
for any hospital and which we believe gives a fairly accurate account of 
the patients’ clotting tendencies. In studying these cases we have found that 
sodium thiosulphate given intravenously, and a diet low in proteins and fats, 
is of distinct prophylactic benefit. As an example of repeated embolism 
I might cite a case which had been operated upon three times previously 
and following each one of these operations the patient had developed phlebitis 
associated with emboli. She was prepared for a fourth operation by a diet 
low in proteins and fats and with sodium thiosulphate and went through 
this procedure without any accident ensuing. 

It is our opinion that a prophylactic regimen can be ultilized which will 
diminish the percentage of this accident. We wish to emphasize, however, 
that we believe that trauma, slowing of the blood stream, dehydration and 
infection are the most important factors to be avoided. 
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Inasmuch as the vogue for splenectomy in various conditions is un- 
doubtedly increasing, it seems worth while to discuss briefly tbe indications 
which one meets for this operation in childhood and the results which one 
can hope to achieve. In general, it may be said that these indications have 
all been arrived at empirically by trial of operation rather than from any 
previous definite knowledge of the etiology of the various conditions. The 
indications may be considered as falling into four separate categories, aside 
from the rare primary tumors which are occasionally encountered. These 
are ; 

(1) To put a stop to a perverted pernicious activity of the spleen which 
may be designated hypersplenism. 

(2) To check the jirogress of some little understood pathologic changes 
in the splenohejDatic circulatory apparatus. 

(3) To rid the body of an organ grossly enlarged and rendered useless 
by disease. 

(4) To remove a lurking place for certain types of infection. 

Under some conditions more than one of these indications may be met 
by the same operation. We shall consider the application of these indica- 
tions in the various classes of disorders in which the operation has been found 
useful. 

Constiiniional Hemolytic Anemias . — ^There are four diseases in this group 
which are of importance in childhood : hemolytic icterus ; sickle-cell anemia ; 
erj'throblastic anemia and erythroblastosis of the new born. Splenectomy has 
been performed often in the first three of these disorders, only occasionally 
in the last. 

Hemolytic Icterus . — This is a condition in which splenectomy has scored 
its greatest successes and in which it is usually regarded as the best method 
of handling the disorder and as being almost certain in its results. There is 
little occasion for comment on the disease itself, whose clinical picture is 
well enough known. There are some questions, however, regarding the 
most favorable time for operation and regarding the possibility of failures. 
As to the time of operation, it has been generally believed, in regard both 
to this disease and to other diseases in which there are crises of blood destruc- 
tion, that it is unwise to operate during a crisis. We have followed this rule 
in our own clinic so far as possible, and on two occasions, to be spoken of 
later, when we have departed from it we have met with disaster. Recently 
Doan, Curtis and Wiseman have reported excellent results from operations 
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performed during the crisis, utilizing, of course, a very careful technic and 
having due regard to all possible risk. We still think, however, that this is 
so far as possible to be avoided, although we should feel encouraged by 
their paper to undertake the operation rather than submit the patient to the 
possible danger of going through a very severe crisis. In general we feel 
that it is better when, as often happens, we see the patient for the first time 
in the course of a crisis to wait until the crisis is over and the blood has come 
back to a fairly good level of red cells and hemoglobin before performing 
the operation. 

Our records show six operations on children with this disorder which 
in all but one of the cases was definitely of the hereditary type. In the one 
exception there was a strong family heredity of pernicious anemia, but the 
child had a typical hemolytic icterus. In all of these cases, so far as we are 
able to ascertain at present, the operation has resulted in a complete cure 
of the primary condition. One of the patients has had, since her operation, 
some trouble from gallstones, a common complication, and recently has de- 
veloped symptoms of duodenal ulcer. We have seen none of the recurrences 
of jaundice and anemia, which are occasionally reported, though we have 
been on the lookout for them, especially in cases where supernumerary 
spleens have been found and removed at the time of operation, as we have 
believed that the development of such a spleen would be a very likely cause 
for the return of symptoms in the occasional case. 

Sickle-Cell Anemia . — This is another of the chronic hemolytic anemias 
of childhood which is accompanied by splenomegaly and which has, super- 
ficially, a very considerable resemblance to hemolytic icterus. The success 
of splenectomy in hemolytic icterus has led to a number of trials of the 
operation in this disease. There is, however, ample evidence that in sickle- 
cell anemia the disorder involves a greater part of the reticulo-endothelium 
than is involved in hemolytic icterus, in which from the results of splenectomy 
one might fairly conclude that the spleen is the organ which is almost entirely 
responsible for the blood destruction. We have not believed that in sickle- 
cell anemia one could expect a cure or any marked alleviation of the anemia. 
We have, however, performed the operation a number of times in the hope 
of relieving certain special symptoms. 

Two of the troublesome symptoms in sickle-cell anemia are the crises 
of abdominal pain, which resemble quite strongly the crises of hemolytic 
icterus but are more often accompanied by definite splenic thrombosis ; and 
recurrent attacks of pain in and around the joints which have never been 
satisfactorily explained. We have performed splenectomy on four cases of 
sidde-cell anemia in an effort to relieve some special symptom. 

In the first case, the reason was the frequency of hemolytic crises accom- 
panied by abdominal pain. This child has been observed over a period of 
some six years since the operation and while her anemia has not been par- 
ticularly improved she has been practically entirely free from the crises and 
the pains. 
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In the second case, while there were rather marked abdominal crises the 
chief difficulty was with the joint pains. In this case, since the operation 
was performed about three and one-half years ago, the patient has been, 
according to her own and her parent’s statement, entirely free from the joint 
pains, although here again there has been only very slight improvement in 
the anemia since the operation. 

In our third case, the patient had, in addition to joint pains, periodic 
convulsive attacks of an epileptiform type of whose causation we did not 
feel perfectly certain, but inasmuch as cerebral accidents have been reported 
a number of times in patients with hemolytic icterus and sickle-cell anemia 
there seems to be reason to suppose that they are related to the disease 
process. In this case the boy, during the year’s observation after splenectomy, 
has had no trouble with the exception of one mild attack of abdominal pain. 
Here again the course of the anemia itself is not perceptibly changed by the 
operation. 

In the fourth case, the patient was operated upon shortly after an attack 
of splenic thrombosis, and an enormous spleen was removed of which nearly 
one-third was taken u]) by a large fresh infarct. The patient died in shock 
shortly after the operation but as an autop.sy was not permitted we do not 
know whether this may not have been the result of hemorrhage from the 
vessel stump. It does not seem likely that it was the result of operation 
during a crisis, as the crisis apparently was over and the blood on the upgrade 
at the time of operation. 

W’e have said that the course of the anemia has not seemed to be appre- 
ciably improved following the operation. This has been our impression so 
far as our own cases are concerned. In other clinics around the country 
the feeling seems to i3e that the patients do somewhat better when the spleen 
has been removed. 

We have had some experimental indication of a possible reason for this. 
We have thought that an important factor in the pathogenesis of this dis- 
ease must be a peculiar physiochemical structure of the red blood cells. In 
some studies of the lipid makeup of the cells in the hemolytic anemias we 
have found that in sickle-cell anemia the lipids are definitely abnormal before 
splenectomy but show a return toward normal after the organ has been 
removed. Whether we may find a similar thing to be true of the protein con- 
stitutents of the cell we do not yet know. 

Erythroblastic Anemia . — This is an essentially chronic anemia peculiar 
to children of the Mediterranean races which almost invariably results fatally 
within the first ten years of life. It is characterized by a gradually enlarged 
liver and spleen, marked marrow hyperplasia and a great number of imper- 
fectly formed red cells in the blood stream. There is no reason to suppose 
that the spleen plays any important part in the causation of the condition 
and its enlargement is probably almost entirely secondary. The organ 
becomes so large, however, that it seems worthwhile to remove it simpl}^ 
to relieve the child of the burden of its great weight and the operation has 
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actually been performed in most of the reported cases. We believe the gen- 
eral experience has been the same as ours— that there is no particular change 
in the anemia after the operation with the exception of the appearance of 
a remarkable number of nucleated red blood cells which persist for a period 
of years after the splenectomy. We have felt so far as our own cases are 
concerned that the patients were more comfortable and lived somewhat longer 
after splenectomy than we should have expected without the operation. We 
have operated upon five patients. The operation is somewhat more difficult 
in this than in most other conditions for which it is performed because of the 
great size of the spleen and the number of adhesions. We believe, however, 
that it is worth doing. 

Erythroblastosis Fetalis (Erythroblastosis of the Nczvbont ). — This con- 
dition, which has attracted a good deal of recent interest, is really what 



Fig. 1. — Blood smear showing nucleated eryth- Fig. z.—Liver — hematopoietic activity — islands 

rocytes. of hematopoiesis scattered throughout the paren- 

chyma. 

was formerly known as familial icterus gravis neonatorum. It is a macro- 
cytic hemolytic anemia attended by intense bilirubinemia and jaundice, devel- 
oping either shortly before or just after birth. The familial element is 
important, as there are other tj^pes of severe jaundice occurring during the 
newborn period, especially those due to sepsis. The blood picture is char- 
acterized, in addition to the bilirubinemia, chiefly by a high percentage of 
nucleated erythrocytes (Fig. i), most of which are normoblasts. The liver 
and spleen are enlarged, and on section these and other depots of reticulo- 
endothelium show many areas of extramedullary hemopoiesis (Fig. 2). The 
treatment most in vogue has been repeated transfusions, which have saved 
some of the reported cases. 

Nothing is known as to the etiology of this disorder. Inasmuch as a large 
proportion of the cases terminate fatally within a short time, and as the char- 
acter of the hemolysis seemed to us strongly suggestive of perverted splenic 
activity, we have been encouraged to make trial of splenectomy in the only 
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two cases in which we have had opportunity. As we were the first to do 
this, we summarize these cases briefly here. 

Case Reports 

Case I. — A boy, nine days old, of Irish parentage, was admitted to the Children’s Hos- 
pital, November 26, 1931, because of grave anemia and intense jaundice. The history 
was of progressive anemia and jaundice beginning during the first day of life. There 
was a history of several siblings dying with jaundice during the newborn period, and 
a somewhat vague story of similar happenings in the mother’s family. 

Physical examination revealed nothing abnormal except the moderately enlarged 
liver and spleen, pallor and deep jaundice. The blood showed many macrocytes, about 
3,000 normoblasts, and a few earlier nucleated forms. Hemoglobin was 3.4 Gm. ; red 
blood cells, i,oSo,ooo; ^Yhitc blood cells, 21,000; differential, normal. The icterus index 
was 300, and there was marked urobilinuria. A series of transfusions was given, with 
improvement in the general condition and some lessening of the jaundice. On Decem- 
ber I the child was taken home because of the intervention of a physician friend 
of the family. Hemoglobin at that time was ii Gm. On December 10 he was read- 
mitted with the same picture: hemoglobin three Gm. and very deep jaundice. After 
a long series of transfusions and some intravenous liver e.xtract with only transient 
benefit splenectomy was finally performed January 4. Hemoglobin at that time ten Gm. ; 
red blood cells, 3,280,000: icteric index, 300. No transfusions were given after opera- 
tion. The jaundice disappeared entirely after five days, the icterus index returned 
to normal within the same time, and the hemoglobin rose and remained between ii and 
12 Gm. Unfortunately the operation wound became infected and the baby died 16 
days after the operation of peritonitis. There was no question in our minds that the 
operation had cured the primary condition. 

Case II. — Seen with Dr. Harry Berman at the Woman's Hospital. A girl baby, 
born January 14, 1935. Was noticed to be deeply jaundiced within the first 12 hours. 
She was the second child in the family, the first having died of jaundice when four 
days old. Physical examination was negative except for marked jaundice and enlarged 
spleen. She was given 65 cc. of blood 12 hours after birth and splenectomy was per- 
formed the following day. Before operation the blood showed : hemoglobin, 90 per 
cent ; red blood cells, 4,250,000 ; marked macrocytosis and anisocytosis ; marked 
polychromatophilia ; numerous nucleated erythrocytes; icterus index, 300. No post- 
operative transfusions were given. The icterus index remained high for six days, being 
260 January 21, but falling to five January 24, by which time the skin had regained 
its normal color. The hemoglobin reached 99 per cent January 18, remained at that 
level for several days, then followed the usual course of the blood of the newborn, 
declining gradually for a few weeks, then rising again. The baby is now a normal child. 

The excised spleens in these two cases weighed 96 and 102 Gm., respectively. 
Both showed the typical pigment deposits and extramedullary hemopoiesis. There was 
no appearance of phagocytosis of erythrocytes. In both cases lues and. sepsis, possible 
causes of similar conditions, were believed to have been excluded. 

From our experience with these two cases, and knowledge of the success of a third 
splenectomy in the clinic of Doctor Clausen of Rochester, we think that the operation 
should have further trial in this disease. If it is to be adopted, we think it should be 
as early as possible, as death sometimes occurs within 24 hours of the appearance of 
the jaundice, and there seems to be no way of predicting whether in a given case this 
event may be averted by transfusion. 

Hemorrhagic Disorders . — Of these there is one, purpura hemorrhagica, 
in which splenectomy is quite generally conceded to have been nearly as 
successful in properly selected cases as it is in hemolytic icterus. The proper 
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selection of cases must be emphasized. Purpura, associated with lack. of 
platelets, occurs in a number of unrelated conditions. Typical essential 
thrombocytopenic purpura is an idiopathic, often hereditary condition. This 
is either chronic or recurrent in its nature. There is a very similar condition 
which is secondary, usually to infection, and which often at least occurs in 
only a single attack which is followed by complete and permanent disap- 
pearance of the symptoms. A third form is that which occurs in several 
types of disease of the bone marrow in which there is interference with 
platelet production rather than the destruction of the platelets by splenic 
hyperactivity which seems to be the underlying fault in the first two types. 
This latter type is seen particularly in aplastic anemia and in infiltrating 
disease of the marrow, such as the leukemias. 

It is evident that splenectomy cannot be expected to help in the infil- 
trating diseases or in aplastic anemia and that there would be no good indica- 
tion for it in secondary purpura in which there is good prospect that the 
first attack may be the patient’s only one. It is, therefore, of course, impor- 
tant that careful differential diagnosis should be made and we believe that 
it is never wise to operate during a first attack unless it is peculiarly obsti- 
nate and long drawn out. We have found by experience that the greater 
proportion of the patients we see in first attacks of purpura never have a 
second attack. We have, consequently, out of a very considerable series of 
cases, found good indication for operation in only six. Of these all, so far 
as we know, have been permanently relieved. In one of them five super- 
numerary spleens were removed at the time of operation. This patient has 
returned once with a few purpuric spots and a slightly low platelet count. 
The condition was promptly relieved by treatment with snake venom. It is 
possible, however, that this boy is developing a supernumerary spleen and 
that later an exploratory operation may be necessary. 

We have knowledge of one case, in another clinic, where a similar 
sequence of events Avas observed and at a secondary operation a well grown 
supernumerary spleen was removed. We have had one fatality in a case 
in which the operation was undertaken only as a last resort with no expecta- 
tion of success. The patient, an infant one year old, had developed a very 
severe secondary thrombocytopenic purpura shortly after an attack of 
measles. In addition to the purpura there was extensive suppurative cervical 
adenitis. The case was not considered a suitable one for operation, which 
was performed only when all other methods, including several transfusions, 
had failed to check the bleeding. The baby was almost moribund at the 
time of operation, and died within a few hours. 

Splenic Anemia and Splenomegaly zvith Gastric Hemorrhage . — Splenic 
anemia may be said to be the waste basket diagnosis of pediatric hematology. 
There is a considerable number of conditions in which one may meet with 
an enlarged spleen and anemia which are quite difficult to classify. Some of 
them are due to such specific infections as syphilis, malaria, tuberculosis and 
undulant fever. These, of course, should be carefully ruled out. It is rather 
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common to consider those in which there is no such obvious cause as belong- 
ing in the rather vague classification of Banti’s disease, which is hardly 
thought of nowadays as more than a sjmdrome. There is, however, one 
fairly definite type in which there is marked splenomegaly and leukopenia 
without obvious cause which often at least goes on to the later stages of the 
Banti syndrome-bleeding from gastric or esophageal varices and ultimate 
cirrhosis of the liver, in which it is generally believed that favorable results 
are to be had from early splenectomy. Some observers think that this type 
should be definitely separated from the miscellaneous group of cases with 
splenomegaly, due to infection, and without the characteristic leukopenic 
blood picture. The disease which is spoken of as s]Dlenomegaly with gastric 
hemorrhage differs from this type of splenic anemia chiefly in the fact that 
the hemorrhages are an early rather than a late symptom in the disease. It 
is quite possible that both are due to disease of the splenic vessels. Although 
it has not been jDossible to demonstrate this in -many of the cases at the time 
of splenectomy it is believed by many pathologists that in the Banti syndrome 
and possibly in the second .syndrome the original trouble does lie in a 
thrombophlebitis of the splenic veins. Reports of the results of the opera- 
tion in this syndrome of splenomegaly with early gastric hemorrhage have 
not been invariably good but a large percentage of the patients have been 
at least markedly improved and some apparently cured. 

We have had six operations for various types of splenomegaly with 
anemia in only two of which did the condition correspond to the typical splenic 
anemia with leukopenia. Both of these were definitely benefited by opera- 
tion and are now doing well. In three others in which the splenomegaly 
was associated with leukocytosis rather than leukopenia and the condition 
was probably due to chronic infection, the results of splenectomy have not 
been especially good. One of the patients has since died ; two others have 
not been particularly benefited. We have had only one case of the type with 
early gastric hemorrhage. This boy was operated upon one and one-half 
years ago and has had one very slight bleeding. attack since. 

With the exception of the cases with erythroblastic anemia we have had 
no operations for the purpose merely of relieving the patient of the weight 
of the enlarged spleen of which we have spoken. This indication may occur 
in leulcemia, in Gaucher’s disease and in some other types of extreme splenic 
enlargement, and we think that removal is a perfectly legitimate thing to do 
provided it is understood that it can give no real relief for the disease process. 
We have not had occasion to operate for the removal of the spleen as a 
focus of infection. This might happen in malaria, syphilis, tuberculosis or 
undulant fever and we have once or twice considered it seriously. We should 
be definitely inclined to operate under the proper conditions. 

SUMMARY 

The indications for splenectomy, which is having a constantly increasing 
vogue, are arrived at chiefly empirically, by trial of the operation, as the 
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funclaiiiental etiologic factors of the conditions in whicli it may be of service 
arc not well understood. 

In general, the reasons for performance of splenectomy fall into four 
categories : 

(1) To put a stop to a perverted, pernicious activity of the spleen, con- 
veniently designated “hypersplenism” (hemolytic icterus, purpura hemor- 
rhagica, erythroblastosis fetalis, sickle-cell anemia). 

(2) To check the progress of jjathologic changes in the splenohepatic 
circulatory .system (splenic anemia, .s])lenomegaly with early gastric hemor- 
rhage). 

(3) To rid the body of the burden of an organ grossly enlarged and 
rendered useless by disease (erythroblastic anemia, leukemia, Gaucher’s 
disease). 

(4) To remove a lurking ])lace for certain types of chronic infection 
(lue.s, malaria, undulant fever, tuberculo.sis). 

]^,esults are reported of 29 splenectomies performed upon children. Of 
these six were for hemolytic icterus ; four -for sickle-cell anemia ; five for 
erythroblastic anemia ; two for erythroblastosis fetalis ; six for purpura hemor- 
rhagica; and five for dift'erent types of “splenic anemia.’’ 

Hemolytic Icterus. — This is the condition in which splenectomy has scored 
its greatest success. All of our patients seem to have recovered completely 
from the primary disorder, with no signs of recurrence. One has had trouble 
from postoperative adhesions and duodenal ulcer. We have avoided oper- 
ating during the hemoclastic crises. 

Sickle-Cell Anemia. — The role of the spleen in the pathogenesis of this 
disorder is not clear. In our cases the anemia has been little benefited by 
the operation, but the abdominal and joint crises have been alleviated, and in 
one case epileptiform attacks ceased after the splenectomy. 

Erythroblastic Anemia. — Splenectom)’- in this disease has not appreciably 
altered the course of the anemia. It is followed by a remarkable, perma- 
nent increase in circulating normoblasts. The patients are considerably 
relieved by freedom from the weight of the greatly enlarged spleen, and may 
live somewhat longer. 

Erythroblastosis Fetalis. — In our two cases, and in one of which we have 
knowledge in another clinic, splenectomy promptly checked the rapidly pro- 
gressing hemolytic anemia. Considering the gravity of the condition we 
jjelieve that the operation should be performed as soon as the diagnosis is 
made. 

Purpura Hemorrhagica. — Results here are nearly as good as in hemolytic 
icterus. So far as possible, unless the thrombocytopenia is obstinate, we 
avoid operating after a single bleeding episode, as the majority of the cases 
are of the secondary type, and recover spontaneously. Of the six patients 
operated upon, four recovered completely, one has had a single slight recur- 
rence, and one, operated upon during a very severe bleeding episode, died. 
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Here, as in hemolytic icterus, \vc avoid operating during crises, except as 
a last resort. 

Splenic Anemia . — Two patients, exhibiting the syndrome with splen- 
omegaly, leukopenia and anemia often called the first stage of Banti’s dis- 
ease, seem to have been cured by splenectomy. Of three, having splenomegaly 
and anemia without the characteristic leukopenia, apparently secondary to 
infection, one has died, and two have gone on to the late stages of the 
Banti syndrome with hemorrhage and cirrhosis. 

We have had one case of the condition with splenomegaly and early 
gastric hemorrhage, which was relieved hut not comjiletely cured by operation. 

We have had no occasion to operate for chronic leukemia or Gaucher's 
disease, or to remove a focus of chronic infection, though we believe that 
the operation may he indicated for any one of these conditions. 

have not formed definite conclusions regarding recent proposals to 
remove the spleen for hyjioplastic or early aplastic anemia. 

\A'henever a recurrence of trouble appears after an apparently successful 
splenectoni}’^ we think that consideration should be given to the possibility 
of the development of an accessory spleen. 

Discussion. — Dr. Edwin jMiller (Chicago, Ilk). — My experience with 
splenectomy has been limited to cases of essential thrombocytopenic purpura. 
Since Werlhoff first described this interesting disease almost 150 years ago, 
there has been a progressive development in the literature on this subject, 
and a great part in this development has been taken by Doctor Whipple. 
I'here is no question in this disease but that the effect of splenectomy in the 
majority of cases is as dramatic as anything one sees in surgery. 

The case which I have to present is that of a young girl ir years of 
age who has been studied at the County Hospital by Doctor Poncher of 
the Research Department of the University of Illinois, and myself, since 
1929, when she presented a typical clinical picture of a veiy severe case of 
thrombocytopenic purpura, characterized, as you all know, by spontaneous 
hemorrhages, by a prolonged bleeding time, normal clotting time (but failure 
of retraction of the clot), and a very low platelet count. It was obvious, in 
spite of several blood transfusions with some slight improvement in this 
girl’s condition that splenectomy was definitely indicated. 

Almost immediately after splenectomy the condition in this girl improved 
dramatically. The bleeding time returned very quickly to normal, the dotting 
time remained normal, and retraction of the clot took place in fairly normal 
time, the platelet count very rapidly returned to above the normal level, and 
the tourniquet test became negative. All these signs of improvement have 
continued since that time, a period of six years ago. We have carefully 
studied the patient since this time. 

We have found since the onset of her menstrual period that she has con- 
tinued to have no tendency whatever toward any spontaneous bleeding. She 
has developed normally, gone to school, received all kinds of accidents in 
play, and there has never been any tendency either in that way or at the 
time of her menstrual periods for any spontaneous form of hemorrhage, so 
we feel that the case illustrates the typical good result which we all recognize 
will follow in a large per cent of those cases of thrombocytopenic purpura 
which have very accurately been diagnosed before operation. 
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Dr. W. J. Merle Scott (Rochester, N. Y.). — I want to mention only 
one group of cases that Doctor Penberthy has spoken of because this, as 
far as I know, is a new indication for splenectomy occurring in literature. 
This is the group of erythroblastoses of the newborn or the group that is 
more commonly known in pediatrics as icterus gravis. 

Newborn babies, of course, have a plij^siologic icterus very frequently. 
The differentiation between physiologic icterus and icterus gravis is as a 
rule easily made. The icterus, in the first place, appears earlier in icterus 
gravis than in icterus of the newborn. It appears within 48 hours, usually 
24 hours. Of course, it is a much more intensive jaundice, the icteric index 
being usually between 250 and 300, as in the cases reported here. 

We had heard of Doctor Cooley’s discussion of one such patient in a 
pediatric meeting and were encouraged to carry out splenectom3>- for a typical 
case of icterus gravis or erythroblastosis fetalis. The mother had already 
had siblings that died. One brother had died and another had had a very 
severe icterus which had left him with a condition that frequently follows 
when they do recover, namely, a profound injury to the brain from the stain- 
ing with blood pigment that occurs. 

We felt we had very little to lose in this child by carrying out splenectomy. 
It was interesting how, in spite of the very intense jaundice that existed, 
there was no tendency whatever toward bleeding. 

I want to emphasize their recommendation, that in this condition, which 
has a very high mortality and bad prognosis, it would be well worth while 
to carry out splenectomy early. 

Dr. James M. PIitzrot (New York, N. Y.). — I would like to report the 
results of a group of cases of erythroblastic anemia which have been reported 
before (Annals of Suhgerv, vol. 88, 1928). 

The oldest one. a girl, reported by Stillman (Am. Jour. Med. Sc., vol. 
t53> 1917) subsequently by myself, lived for 18 years after a splenec- 
tomy, continuing to have the increase in the nucleated reds throughout that 
period. She went through a number of critical illnesses and finally died of 
acute pneumonia. Of the other three children from the same family which 
were reported with this disease, one died of acute mastoid within nine months 
after the operation. The other boy lived to be 17. He was operated on 
when he was six. He lived to be 17, Avith a continued pictui'e of erythro- 
blastic anemia. He grew, Avent through puberty Avithout any trouble, and 
died also of an acute condition, probably pneumonia. He AA^as not cured at 
all although he continued to groAv. 

The girl in the same family died six years after the splenectomy, pre- 
senting the same blood picture, apparently of influenzal pneumonia. I do 
not knoAv definitely what caused the death of the above tAvo cases as I did 
not see them but they Avere reported to me as stated above. The first case 
is the one that lived the longest and is the oldest in this series so far as 
Doctor Stillman has been able to find. She Avas very interesting to us because 
she Avas one of the earliest cases and one of the cases that Ave suspected 
for the first time as being a curious disease because of the enormous shoAver 
of nucleated reds Avhich appeared right after splenectomy. 

I Avould also like to report on another case of an essential purpura pre- 
viously reported (Annals of Surgery, 1923) avIio has uoav lived a little 
over 12 years. She has gone through pregnancy and went through her men- 
struation Avithout any difficulties Avhatsoever, and no unusual bleeding. Her 
blood picture at this time is reported as perfectly normal, 
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Dr. George J. Heuer (New York, N, Y.). — I am interested to know 
if use has been made of a technical procedure in splenectomy which we 
have employed in several instances. It is well known that if you give 
adrenalin to a patient with an enlarged spleen, you can demonstrate very 
easily the considerable shrinkage of the spleen, and if you make blood studies 
before and after the injection of adrenalin you can demonstrate that the 
patient with an enlarged spleen may sometimes autotransfuse himself to the 
extent of 250 cc. of blood. 

We have utilized this fact at the operating table, giving the patient an 
average dose of adrenalin after the abdominal incision had been made and 
the spleen exposed. We have found it technically, in some cases, much 
easier to manipulate a shrunken spleen, that has become sort of leathery and 
tough, than the previously much larger and more friable organ. 

One must be sure the adrenalin is active. Recently in a case of enlarged 
spleen an injection of adrenalin failed to cause shrinkage of the spleen. 
The adrenalin was tested in the laboratory and found to be inert. 
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We are referring to the so called chronic idiopathic ulcerative colitis, 
excluding, as far as possible, cases of amebic dysentery, tuberculous colitis 
and bacillary dysentery. It is a diffuse process usually beginning in the 
rectum (95 per cent of Bargen and Mayo’s^ 1,500 cases) and frequently 
involving the entire colon to the ileocecal valve. Rarely (1.3 per cent of our 
cases) does it extend into the terminal ileum. It is segmental in rare in- 
stances, or may involve only the rectum or a portion of the left colon. 

We are not concerned at this time with the etiology of the disease or the 
relative merits of specific versus non-specific treatment. We, as surgeons, 
are asked to make important decisions in a group of desperately sick patients. 
As far as we can tell from our own experience and from the literature, these' 
same decisions must be made whether the disease is infectious or otherwise, 
and whether specific or non-specific medical treatment is employed. 

During the past four years it has been our responsibility to meet any surgi- 
cal problems that might arise in the cases admitted to the wards at the Massa- 
chusetts General Hospital. The number of cases so seen has not been large, 
but the problems presented have been of the greatest importance, in most 
instances involving a question of life and death. The relative infrequency 
with which the decisions have had to be made, the extraordinary variations in 
the disease, and the resulting difficulty in establishing definite criteria from 
which to make such decisions have suggested a critical review of the cases at 
this hospital, with particular reference to those aspects of the disease which 
pertain to the value of, and indications for, surgical interference. 

One hundred forty-nine cases in which a diagnosis of ulcerative colitis 
seemed definite, according to our present criteria, have been admitted to the 
wards of the Massachusetts General Hospital during the 20 years prior to 
January, 1935. During the first decade most of the cases were loosely classed 
as tuberculosis, many were admitted to the surgical wards and, except in very 
mild cases, an appendicostomy or cecostomy for purposes of irrigation was 
advised. During the past ten years the patients have been admitted to the 
medical wards to be carefully and completely studied in an attempt to exclude 
tuberculosis, amebiasis, and bacillary dysentery. During this period each case 
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not responding to medical treatment has been seen in consultation by a sur- 
geon, and if operation was advised has been transferred to the surgical service, 
ilie operation of choice has been an ileostomy with complete external diver- 
.sion oi the lecal stream, except m a few cases where the disease was localized 
and a more distal piocedurc could be carried out, 

Sytnpionis. — I’he variations in the symptomatology have resulted in occa- 
sional uncertaint}'' as to diagnosis, particularly in the more acute cases. The 
following points from the histories are of interest, 

Blood. — Rectal bleeding is an almost constant symptom. It is described 
most frequently as “streaks of blood” and was noticed by 87 per cent of the 
patients in this series. Massive hemorrhage — a symptom of serious impor- 
tance — is fortunately rare, being found in only 5 per cent of our cases. On 
the other hand, one of our fatal cases had a profuse diarrhea without gross 
blood, but with large ulcerations visible through the proctoscope and demon- 
strated throughout the colon at postmortem examination. 

Diarrhea . — This occurs frequently without blood at the onset, and is 
present in all cases at some stage of the disease. Constipation is not uncom- 
mon, particularly prior to the onset of acute symptoms ; in fact, in the oc- 
casional case obstinate constipation necessitating drastic catharsis has been 
given as the precipitating cause of the protracted diarrhea for which the 
patient sought relief. Blood and constipation may be associated just as may 
blood and diarrhea. In one case constipation, alternating with short periods 
of diarrhea, was present. The patient finally came to the hospital because of 
bleeding and failure to have a movement for five days. 

Onset . — This may be sudden or gradual. One of our imtients — a power- 
ful young Harvard athlete — was seized with sudden dizziness and weakness 
while rowing, followed later by a bloody diarrhea and a temperature of 103°. 
In other cases, a sudden chill and high fever initiate the attack with an abrupt- 
ness comparable to that in lobar penumonia. 

Recurring attacks of fever, marked prostration, rapid loss of weight and 
strength, with a natural tendency to remissions and relapses are characteristic 
of the disease. The frequency of recurrence varies. In one of our cases 
there were five admissions in a year. The longest period between attacks was 
12 years. As in the cases studied by Banks and Bargen,’^ acute respiratory 
injections and emotional upsets were the most common precipitating causes. 

Complications are common and at times serious. Peri-anal infections, skin 
lesions which may be acne-like, or diagnosed as erythema nodosum or ery- 
thema multiforme; multiple joint pains and swelling, keratitis, iritis and 
corneal ulcers have been encountered in this series. Of most significance, 
however, have been those symptoms referable to lack of vitamins; poly- 
neuritis (in one of our cases resulting in temporary paralysis of lower ex- 
tremities and inability to walk), skin changes, smooth tongue and tachycardia. 
Polyposis as it occurred in this series was not a true polyposis but rather a 
hypertrophy of remaining islands of mucosa following large irregular areas 
of complete destruction of the mucous membrane and later scar formation 
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(Fig. i). Cancerous degeneration, occurring in 2.5 per cent of 800 cases, 
reported b}'^ Bargen^ has not been found in this series. 

Physical examination is of importance chiefly because of its negative char- 
acter except for occasional tenderness along the course of the colon and those 
conditions secondary to the disease such as varying degrees of emaciation and 
pallor. The most interesting finding was the presence of a palpable spleen in 
3 per cent of the cases. 

Laboratory examinations are of importance primarily in excluding other 



Fig I — Section of the cecum \Mth terminal ileum and of sigmoid from the fatal case dying of a 
general peritonitis secondary to perforation of the ileum In this case about 22 cm of terminal ileum 
were involved This specimen shows well the extensive loss of mucous membrane and lesulting 
pseudopolyposis. 

conditions such as amebiasis, bacillary dysenteiy, tuberculous colitis, and in 
estimating the degree of anemia or changes which have taken place in body 
chemistry. 

Proctoscopy represents the most important single method of examination. 
Positive findings were present m all of the cases in this series. The appear- 
ance of the mucous membrane varies with the stage or manifestations of the 
individual case. The mucosa may be covered with a grayish mucopurulent 
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film which when gently wiped leaves a dark red granular bleeding surface. 
The outstanding characteristic is the diflFuseness of the process. The red 
granular edematous mucous membrane, bleeding easily on slight trauma, may 
be studded with small white dots which represent small miliary abscesses in 
the mucosa, later breaking down to form the small superficial ulcerations of a 
later stage. These ulcerations may be small and seen with great difficulty or 
they ma}^ reach one or two centimeters in diameter, coalescing with adjoining 
ulcers, leaving large areas entirely without mucosa, with islands of edematous 
dirty red mucous membrane (Fig. i), giving the appearance of multiple 
polypi. The valves are involved in the process and later may be scarcely 
perceptible in the late, rigid, narrow, tube like rectum. These findings are in 
contrast to the characteristic picture in amebic dysentery where small, super- 
ficial, slightly elevated ulcerations are found scattered in an otherwise normal 
appearing mucosa. From a tuberculous colitis the differential diagnosis by 
proctoscope alone may be more difficult. According to Martin,^ diffuse tuber- 
culous colitis with ulcerations visible through the proctoscope is very rare 
except in a patient bedridden from tuberculosis. The tuberculous process 
advances from the ileocecal region downwards and through the proctoscope 
the ulcerations vary from a few millimeters to several centimeters in diameter 
with irregular outline. The intervening mucosa, slightly reddened, may be 
differentiated from ulcerative colitis with difficulty by one less experienced. 
Martin lays great stress on the fact that rarely does one find the diffuse con- 
tractions of the bowel and diminution in size of rectal valves in tuberculosis 
that is frequently seen in ulcerative colitis. 

Roentgcnographic cxominafioii by barium enema is next to proctoscopy 
our most valuable aid. There is early a loss of haustral markings, spasticity, 
rapid emptying, with the sawtooth serrations due to existing ulcers and later 
the characteristic contracted, stiff leadpipe appearance, not infrequently with 
one or more strictures. 

The diagnosis is suspected in cases of bloody diarrhea with positive procto- 
scopic and roentgenologic findings, and is accepted when careful hospital study, 
including serologic and bacteriologic studies exclude tuberculosis, amebiasis, 
and bacillary dysentery as probable causes. In more recent cases an unsuccess- 
ful course of emetine or yatren may be given as additional evidence against an 
amebic infection. A negative roentgenogram of the chest is accepted as ex- 
cluding a diffuse ulcerative colitis from tuberculosis. On the other hand, 
tuberculosis of the lungs may occur in association with a chronic idiopathic 
ulcerative colitis, as shown by pathologic and bacteriologic study of the 
diseased colon. 

Fatal Cases. — Of the 149 cases in our series there have been 27 deaths, a 
hospital mortality of 18 per cent. Twenty or 74 per cent of the deaths 
followed some type of operative procedure. 

Causes of Death . — Of 27 deaths in this series, 18 patients came to necropsy. 
Of these 18 cases, 13 had some type of operation and five died without 
operative interference (Table I). 
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Table I 


Causes of Death in i8 Cases Examined Postmortem 


Without operation Number 

General peritonitis from perforation of colon 3 

Widespread sepsis i 

Extensive local disease — pneumonia i 


After operation 

General peritonitis from perforation of colon 3* 

General peritonitis from perforation of ileum if 

General peritonitis from opening of appendix stump after ileostomy and appen- 
dectomy I 

General peritonitis without obvious cause 4 

Extensive local disease — pneumonia with abscess formation i . 

Bronchopneumonia i 

Abscess of lungs i 

Pulmonary edema — fatty degeneration of liver, pulmonary tuberculosis (?), intes- 
tinal obstruction i 


18 

* In all three cases perforation occurred before operation. 

t Twenty-two cm. distal ileum involved at time of operation; perforation through dis- 
eased bowel after operation. 

Six of the 12 deaths from peritonitis were due to perforation of the bowel. 
It is interesting that as far as one could tell from the clinical records there was 
little evidence to suggest the exact time at which perforation had occurred. 
It is also of interest that in four of the cases death had occurred without ex- 
tension of the disease to the ascending colon and cecum. 

Records of fatal cases were gone over carefully in the hope of being able 
to segregate the group in which death was most apt to occur. 

Age seems to be important. Ulcerative colitis is a disease of childhood 
through early middle life, 88 per cent of our cases occurring in patients under 
50 years of age. The hospital mortality in this group was 13.7 per cent, as 
contrasted with 41 per cent in the group 50 years of age and over. 

The number of attacks seems to have no great bearing on the seriousness 
of the individual relapse. In the two cases with longest intervals between 
attacks — 12 and nine years — the second attack of each proved to be of the 
acute fulminating type with death from perforation within six weeks of the 
onset of symptoms. 

Continued septic fever, rising pulse, abdominal 23ain, increasing abdominal 
tenderness or distension, massive hemorrhage, nausea, vomiting or inability to 
eat, are serious symptoms and were present singly or in combination in the 
fatal cases. 

Treatment. — Medical Treatment . — Whereas formerly patients were ad- 
mitted to and treated on either medical or surgical wards, all patients are now 
treated on the medical wards. The basic principles of treatment are : (i) rest, 
(2) high vitamin, high caloric, low residue . diet ; (3) eradication of focal 
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infection: (4) adjustment of social and psychiatric jiroblems ; (5) mul- 
tiple transfusions. These form an integral part of the management of all the 
seriously ill patients whether or not operation becomes necessary. We have 
seen no ill effects from properly given transfusions as feared by Emery and 
Wasika.'"’’ The largest number given to one patient during a single entry was 
seven. This patient survived an ileostomy and later a total colectomy; (6) 
irrigations; a variety of solutions have been used for irrigating the diseased 
colon, either through an appendicostomy or per rectum. Dilute silver nitrate, 
dilute solutions of potassium permanganate, acriflavin and Dakin’s solution 
have all been in favor over varying periods of time. No one has any real 
claim to superiority over any other. We are unable to convince ourselves 
that irrigations of any type are of value and believe they may be harmful in 
the more acute cases. The one local procedure which has been used over a 
period of years is the gentle installation of warm starch solution into the 
rectum. This seems to give enough temporary relief to the badly irritated 
rectum to justify its use; (7) autogenous vaccines and ulcerative colitis anti- 
streptococcus serum have been used on a few patients but are not an integral 
part of the treatment ; (8) emetine h3'drochloride and yatren may be used on 
occasion as additional evidence for or against an amebic infection. 

Surgical Treatment. — The surgical procedures used in an attempt to 
help control the disease are noted in Table II. 

Table II 

Operations Employed in T40 Cases of Ulcerative Colitis 


Operation 

N umber 

Deaths 

Mortality 
Per Cent 

Appendicostomy 

1 

2 

50 

Cecostomy 

0 

0 

0 

Colostomy 

4 

2 

50 

Resection and anastomosis 

I 

0 

0 

Ileostomy 

54 

15 

35 

Colectomy ; 

subtotal 8 

total 2 

TO 

I 

TO 

Miscellaneous 


2 

9 


There is nothing in a study of the above cases to alter our belief that the 
only operation which is indicated in ulcerative colitis is one which will give 
complete rest to the affected bowel by external diversion of the fecal stream 
proximal to the disease ; and with few exceptions this means ileostomy. Fail- 
ing this the only other recourse is extirpation of the colon. 

Incidence of and Immediate Results after Ileostomy . — Although 54 or 
36 per cent of the 149 patients have had ileostomies, the incidence of 41 per 
cent which has occurred in the past ten years probably more nearly represents 
the proportion of hospital patients who ultimately are operated upon. Ileos- 
tomy is not a curative procedure but the striking drop in temperature and 
pulse (Chart I) and the general improvement of the patient suggest the value 
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of complete rest to the badly diseased bowel. Unfortunately, the improve- 
ment is not always so striking as suggested in the accompanying chart. A 
rapid fall of temperature by crisis or lysis is sufficiently common, however, 
to leave little doubt in our minds as to the value of an ileostomy as a life- 
saving procedure. 



Chart I. — Shows striking drop in tempemture immediately follow- 
ing ileostomy. This patient remained well for five years; later requiring 
subtotal colectomy for repeated hemorrhages. 

We look upon ileostomy as a permanent condition. Rarely if ever under 
our present regimen will a badly diseased colon become free from disease 
after ileostomy. Should healing take place, multiple strictures and contrac- 
tions will result making subsequent function impossible. Rather do we look 
upon ileostomy as the first stage of a removal of the diseased bowel in what 
will eventually probably be a high proportion of cases. 

Mortality Rate and Causes of Death after Ileostomy . — Fifteen or 35 per 
cent of the 54 patients died. Decisions were made and operations done by 13 
different surgeons. The benefits to the patient of the concentration of the 
more unusual and difficult problems to a small group of men is shown in 
Table III. 


Table III 

Mortality Rates Following Ileostomy According to Number of Operators 

Mortality 

No. operations Deaths per cent 

Group I (2 operators) 20 3 15 

Group II (i I operators) 34 12 35 

A study of the fatal cases after operation fails to show specific reasons for 
the variation in mortality between the two groups. 
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Table IV 

Causes of Death after Ileostomy 

Group I General peritonitis from 

perforation of colon (autopsy) i 

(2 operators) perforation of diseased ileum (autopsy) i 

Progression of disease (autopsy) 1 

Group II General peritonitis from 

open appendix stump (autopsy) i 

(i I operators) no obvious cause (autopsy) 3 

Bronchopneumonia (autopsy) i 

Abscess of lungs (autopsy) i 

Acute fulminating attack (no autopsy) i 

Cause undetermined (no autopsy) 4 

Massive hemorrhage (no autopsy) i 


From the records one finds that in Group I the patient dying of “pro- 
gressive disease” had lieen erroneously diagnosed as cancer and an exploration 
done. In Group II all except two patients had an exploration under general 
or spinal anesthesia and in five cases the appendix was removed at the time 
the ileostomy was done. The patient dying of general peritonitis secondary 
to an open appendix stump seems to us to be of sufficient significance to report 
in detail. 

Case Report 

A boy of 16 was discharged from the medical wards July 22, 1933, 29 days after 
admission, for what was taken to be a mild ulcerative colitis. Two days after returning 
home he suddenly felt sick, vomited, had abdominal pain and movements every two hours. 
He lost ten pounds in five days. He was acutely ill on admission, vomiting and having 
almost constant bloody movements. With no improvement in 48 hours an ileostomy was 
advised and done under novocaine infiltration. An edematous fibrin covered appendix pre- 
sented in the wound, the cecum was red, edematous, and there was a small amount of clear 
fluid. The operator was fearful of leaving the appendix and removed it, burying the 
stump with a fine catgut suture. An ileostomy was done. The immediate response to 
operation was fairly satisfactory except that he had more abdominal discomfort than 
usual. Six days after operation there was a marked increase in pain, with vomiting, 
elevation of temperature and death three days later. At autopsy there was a general 
peritonitis, the stump of the appendix being wide open. 

From our own experience and from a study of fatal cases we believe that, 
except for those patients done for mechanical reasons, the following conclu- 
sions seem justified : 

(1) Novocaine locally is the anesthetic of choice. 

(2) Exploration is dangerous and contributes little if anything to the 
subsequent care of the patient. 

(3) A colon so diseased that ileostomy is indicated is too diseased to make 
appendectomy safe. • 

Indications for Ileostomy. — Technical Considerations. — Bargen, Brown 
and Rankin® have given the following mechanical indications for ileostomy : 
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(i) Polyposis with or without carcinomatous degeneration. (2) Strictures. 
(3) Incontinent anus. 

In addition to these indications we believe that ileostomy has a definite 
place: (i) as a life-saving procedure, and (2) as a means per se or pre- 
liminary to subtotal colectomy, of changing a person from a condition of 
chronic invalidism to one of comparative physical well being and economic 
usefulness. We do not underestimate the inconvenience of an ileostomy, but 
we know no better criteria of the seriousness and discomforts of the disease 
than acceptance of ileostomy by the patient who has known these and feels 
compensated by the relief which ileostomy has given. 

It is easy to say that an indication for ileostomy is the fact that adequate 
medical treatment has failed. The irregular course of the disease, its tendency 
to remissions, the insidious manner in which perforation may occur on the one 
hand, and the desire to do everything possible to avoid an ileostomy on the 
other, all tend to make the final decision one of the most difficult in medicine 
or surgery. Of one thing we are certain : absence of definite indications that 
medical treatment has failed is frequently responsible for “waiting another 24 
hours for signs of improvement,” possibly finding some indication that such 
has occurred, then delaying another day only to realize that the time has passed 
when ileostomy would be of avail. 

While certain symptoms and signs are of more significance than others, it 
is impossible to give any definite criteria which will permit one to say that 
medical treatment has failed and ileostomy should be done. Those we believe 
to be of greatest importance in reaching this decision are : 

( 1 ) Massive hemorrhage which usually denotes large and deep ulcerations, 
and in itself may be an indication for early operation. 

(2) Persistent fever especially if accompanied by a rising pulse. 

(3) Nausea, vomiting or inability to eat, particularly if associated with a 
serum protein below 5.5 per cent. 

(4) Abdominal pain, increasing distention or tenderness along the course 
of the colon. 

(5) Continued bloody diarrhea with secondary anemia when the patient’s 
general condition, red blood count and hemoglobin are maintained, but not 
definitely improved by four transfusions of 500 or 600 cc. of blood at four to 
seven day intervals. 

Any of the above symptoms in a patient over 50 years of age is more 
serious than in younger patients, and earlier operation is indicated. 

In making final decision one must recognize that ileostomy is not curative, 
and while striking improvement may result from rest of the diseased colon, the 
patient must still have sufficient reserve strength to withstand the operative 
procedure and immediate postoperative discomforts. 

Technical Considerations. — Rankin® prefers an end ileostomy and de- 
scribes an excellent tecbnic. It has been our experience that in those cases 
where operation is done as a life-saving procedure the condition of the patient 
and the limitations of novocaine anesthesia will not permit closure of the right 
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gutter. The simplest procedure is a loop ileostomy, drawing a loop of ileum 
eight to ten inches from the ileocecal valve through a small right rectus or 
McBurney incision; a strip of fascia and skin are sutured underneath the 
bowel, as described by Jones’*' for a colostomy. We have also used the end 
ileostomy dividing the ileum about eight inches above the ileocecal valve, in- 
verting the distal end and dropping it back into the abdomen without obliter- 
ating the space between the bowel and lateral abdominal wall. We are not 
entirely satisfied with the results. There is a tendency, particularly of the 
loop ileostoiu}^, to prolapse requiring a secondary operation in 20 per cent of 
our cases. If, on the other hand, the wound is closed too tightly around the 
bowel, obstructive symptoms will develop which, though not marked, may be 
of serious consequence to a patient already critically ill and badly in need of 
food. 

Colectomy. — Of the 29 patients surviving ileostomy in the past ten 
years, ten have had a total or subtotal colectomy at this hospital and two 
elsewhere. There has been one death in our series, a patient who after a 
short period of improvement following ileostomy had a recurrence of symp- 
toms, temperature and bloody discharge. A late and unsuccessful attempt 
was made to remove the colon in the hope of saving her life. 

Indications. — The indications for colectomy are more definite than 
those for ileostomy and are 

(1) Polyposis with or without carcinomatous degeneration. 

(2) Recurring attacks of bleeding, temperature and malaise after 
ileostomy, frequently associated with multiple skin infections and joint 
symptoms, 

(3) Continued anemia and failure to gain in strength and weight, without 
other demonstrable cause. 

If possible, the interval between ileostomy and colectomy should be at 
least four months to permit the small bowel to assume some of the functions 
of the colon and to get the patient into better general condition (Table V). 

Table V 

Indications for Colectomy and Interval Between Ileostomy and Colectofuy 


Interval 

Indication 

Result 

49 mos. 

Attacks of bleeding. 

Relieved 

24 mos. 

Rectal bleeding. 

Painful joints. 

Relieved 

38 mos. 

Protracted relapse with fever. 

Bleeding. 

Failure to gain after 4 transfusions. 

Relieved 

19 mos. 

Continued rectal movements. 

Multiple skin .infections. 

Corneal ulcer. 

Toxic arthritis. 

Acute iritis. 

Relieved 
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Interval 
8 mos. 


8 mos. 


5 mos. 


8 mos. 


9 mos. 


2 mos. 


Table V — Continued 
Indication 

Continued symptoms. 

Blood. 

Lack of strength. 

Frequent vomiting. 

Continued loss of blood. 

Secondary anemia. 

Frequent bloody rectal movements. 
Toxic arthritis (knees). 

Entered hospital with fever. 
Strength not regained. 

Attacks of bleeding. 

Strength not regained. 

No weight gain. 

Continued secondary anemia. 

Continued bleeding with fever. 
Deficiency symptoms. 

Progressive failure. . 

Marked anemia. 

Low serum protein. 


Result 


Relieved 


Relieved 


Relieved 


Relieved 


Relieved 


Died 


Technical Considerations . — The technical details of total and subtotal 
colectomy have been well described by Rankin,® and Coffey." Total colectomy 
.is a three stage procedure: (i) ileostomy; (2) removal of colon to the lower 
sigmoid; (3) removal of the rectum and remaining sigmoid. To date the 
last stage has been necessary in only two of our patients. 

Ether anesthesia is used. A long left paramedian incision is made and 
the colon removed either from right to left (R. H. M.) or from left to right 
(L. S. M.). We believe strongly in preservation of the omentum, suturing 
its under surface to the transverse mesocolon and to the posterior peritoneum 
in the splenic and hej^atic regions where the posterior i^eritoneum is less well 
defined and the retroperitoneal surfaces more difficult to cover. The entire 
bed of the colon is carefully covered either with omentum or peritoneum 
(Fig. 2). If not previously done the space between the ileostomy and right 
abdominal wall is obliterated. 

The upper end of the lower segment may in an occasional case be turned 
in and dropped back into the pelvis. In most cases, however, we prefer 
bringing it out of the lower end of the wound not only because of the saving 
of time but also because we believe it to be safer. In one of our earlier cases 
the rectal stump and failure to preserve the omentum were responsible for a 
fatal acute small bowel obstruction occurring three weeks after the patient 
left the hospital. 

If continued rectal bleeding or peri-anal infection makes it desirable to 
remove the remaining segment of bowel, this is done by a combined abdomino- 
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perineal operation or, if the stump of rectum has been turned in and dropped 
into the pelvis, by excision from below. , 

Summary 

One hundred forty-nine cases of idiopathic ulcerative colitis admitted to 
the Massachusetts General Hospital during the past 20 years have been 
reviewed. 



Fig. 2 . — The sigmoid has been divided, the distal end with the clamp in place 
and covered with gauze is brought out through the lower end of the wound. The 
mesentery has been divided close to the bowel as far as midtransverse colon, the 
omentum being carefully separated from colon. The posterior peritoneum has been 
closed as the operator proceeds, the large uncovered area at the splenic flexure being 
covered with omentum which is then sutured to the transverse mesocolon. If the 
operator prefers the operation may begin by division of the terminal ileum and 
proceed from right to left. 

The important general aspects of the disease have been considered. 

The indications for, the principles of technic, and the immediate results 
after ileostomy, subtotal and total colectomy are discussed. 
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Conclusions 

(1) Surgery in carefully selected cases has an important place in the 
management of the intractable and more serious cases of idiopathic ulcerative 
colitis. 

(2) Ileostomy is the operation of choice, i’receded and followed by blood 
transfusions and other indicated measures it is frequently a life-saving pro- 
cedure. 

(3) It was ultimately performed on 40 per cent of patients admitted to 
the wards of the Massachusetts General Hospital. 

(4) Approximately 40 per cent of patients surviving ileostomy will later 
require removal of the diseased colon. 

(5) The results after .subtotal colectomy are excellent. 
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Discussion. — Dr. Richard H. Miller (Boston, Mass.). — I shall con- 
sider briefly certain technical points wdiich we feel are of interest and im- 
portance. 

The operation of ileostomy, which would at first thought seem to be 
simple, is, as a matter of fact, fraught with danger. The ileostomy should 
be made within the last 12 inches of the small intestine and the proximal 
loop should be lower than the distal loop. The opening in the muscle should 
not be larger than enough to accommodate two fingers. If it is larger than 
that, there is great tendency to herniation of the bowel, and if it is smaller, 
there will often deA'^elop obstruction at the point where the bowel emerges 
through the abdominal wall. 

It is not uncommon to see intestinal obstruction from the simplest sort 
of twist or kink in the bowel. It is not definitely represented here, but we 
have seen instances of the typical picture of mechanical obstruction where 
there was nothing save the least bit of kinking where the ileum traverses the 
anterior abdominal wall. 

At the time of doing the ileostom}’-, exploration should never be per- 
formed, because there is altogether too much danger of setting up a general 
peritonitis. The exploration and palpation of the large intestine has been 
compared to the situation existing in a canvas tent during a rain storm. If 
one stands inside the tent, the roof will be perfectly dry on the inside until one 
draws a finger along it and then drops of water will appear and drip down. 
That may occur when one rubs one’s hand over the diseased colon. 
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We have seen instances in which papillomata develop on the exteriorized 
mucous membrane as a result of the constant irritation of the ileostomy bag, 
and have been obliged to remove them surgically, 

I want to emphasize again wliat Doctor McKittrick said about the neces- 
sity of preservation of the great omentum in cases in which the colon is 
removed. We believe very strongly that its preservation results in greater 
protection against later intestinal obstruction. At first thought it might seem 
a bit difficult, but when you come to do it you will find that the transverse 
colon can be dissected free without the slightest trouble. 

A last word about the rectum. Doctor McKittrick has usually saved 
the rectum and colon, whereas I have taken it out farther down and fre- 
quently turned in the stump. To my surprise there have been occasional 
instances where the disease has peristed in the rectum in spite of the fact 
that the patient's general condition has greatly improved. Again, in another 
case just recently, it has been necessary to remove the remaining rectum 
because of persistent bleeding. The removal of the existing stump is not 
difficult if one will simply open the rectum, insert the forefinger into its 
lumen, and so determine definitely where the upjDer end of the stump is, by 
doing which one avoids the risk of possibly opening the peritoneal cavity. 

In all these cases which we have followecl of recent years, we have seen 
definite improvement and we believe that ulcerative colitis is a disease in 
which surgery plays a very important role. There are a certain number of 
cases demanding ileostomy, and of those who are improved by ileostomy, a 
certain percentage, about 40, require colectomy, and colectomy is, com- 
paratively speaking, a safe procedure. 

We have a number of patients going about their business today, well 
satisfied with their artificial anus, able to handle it cleanly and without par- 
ticular difficulty, and those are ones who, without some type of surgical inter- 
vention, such as this, would certainly have died of their disease a long time 
ago. 

Dr, Vernon C. David (Chicago, 111.). — The informative review of the 
surgical side of ulcerative colitis just presented by Doctors Miller and McKit- 
trick emphasizes the seriousness of the disease and the relatively frequent 
necessity of the performance of ileostomy and less frequently, colectomy. In 
the performance of ileostomy, it has been our custom to omit exploration of 
the abdomen as it has frequently been found that free fluid and fibrinous 
exudate are present in the peritoneal cavity due to its involvement by exten- 
sion from the inflamed colon. 

To supplement the cases reviewed by the essayists I should like to com- 
ment on some data obtained from the care of 50 cases seen in private practice 
during the past ten years. The ages of the patients varied from five to 50 
}^ears and there were 31 females and 19 males in the group. The cases could 
be relatively easily divided into two groups of mild and severe examples 
of the disease. Both groups were composed, in the main, of patients who 
had suffered with the disease from one to 16 years. In the group of mild 
cases, the general health of the patients was little affected; their color and 
weight was practically normal ; there were only a few acute exacerbations of 
the disease, and the ulceration was usually confined to the rectum, sigmoid 
and descending colon. In most of the mild cases the roentgenologic examina- 
tion of the colon showed liut slight narrowing of the affected liowel and lack 
of haustration, but no foreshortening or stricture of the colon. On the other 
hand the severe cases exhibited fever, loss of weight, anemia, almost con- 
stant diarrhea, involvment of practically the whole colon b}'^ the disease and 
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a distinctly downward course. In this group two patients had an acute 
fulminating course with death within six weeks in spite of ileostomy. 

The bacteriology of most of the cases was carefully considered, many not 
only having routine examinations of the stools but aerobic and anaerobic 
cultures were made from material taken from the rectal ulcers. The results 
of these examinations were anything but uniform. B. coU, streptococci (often 
hemolytic) of various types, dysentery bacilli, C. ivelchii, and many other 
organisms were found. Usually the most carefully studied cases showed a 
mixed flora. 

There were 28 mild cases treated by neutral acri flavine enemata and high 
vitamin diet. Most of these patients were improved and four patients were 
apparently cured, although it is our belief that the cure is relative, due to 


the well known tendency to relapse. Surgery was not resorted to in any of 
these patients ; there were few complications and no deaths. 

There were 22 severe cases which had lasted from a few weeks to '16 
years. Complications occurring in this group were : 

(1) Joint swelling 2 

(2) Leg ulcers i 

(3) Marked stricture of the bow'el 5 

(4) Perirectal abscess 5 

(5) Rectovaginal fistulae 4 

(6) Polyps of the colon i 

(7) Ulceration of labia and clitoris i 

(8) Infection of abdominal wall from involvement of the ileum i 

(9) Subactute peritonitis of various grades 5 

These patients had the following major surgical procedures carried out: 

Ileostomy 7 with 2 deaths 


3 of these patients were radically 
improved; 2 moderately improved. 

We advised ileostomy in seven other patients but it was refused. 
Three of these patients subsequently died. 

Colectomy — One patient with marked stricture of the colon following 
ileostomy, marked improvement. 

Appendicostomy — None in our hands but one case ileostomized had had 


a previous appendectomy. 

Results: Dead 6 

Improved with ileostomy 5 

Treatment with diet, acriflavine, etc., moderately improved 5 

Condition the same 5 


Dr. Charles C. Lund (Boston, Mass.). — I am not able to present a study 
of as large a series of cases as either Doctor McKittrick or Doctor David 
have reported, but I have studied intensively three of these acute cases in my 
own practice, and one that I have recently labored over was a patient of my 
father’s. 

All these were ver}'- severe. They all had ileostomies. Two had complete 
colectomies and removal of the rectum. I have a distinct impression that in 
the severe cases fairly early ileostomy is definitely indicated, and at not too 
late a date after that, unless they make a more remarkable improvement than 
usual, a total colectomy is indicated. 

The case that I have just finished began 15 years ago, at which time my 
father did an ileostomy. Ten years ago he removed the colon, and she 
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returned to pretty nearly normal life. Six months ago she began to go down- 
hill again with discharge from the remaining sigmoid and rectum. On re- 
moval of the rectum a quite remarkable thing happened. Her ileostomy was 
for some reason or other a little more contracted than usual and had a very 
small opening. This never bothered her because her ileostomy discharge 
was always completely liquid. 

Five days after removing the segment of rectum which, of course, was 
quite distant from the ileostomy, the ileostomy contents thickened so much 
that on the eighth day I had to enlarge the ileostomy. There is apparently 
some reflex acting that is extraordinarily interesting and will warrant a lot 
of further study. 

Dr. Daniel Fiske Jones (Boston, Mass.). — Wished that reporters 
might be a little more accurate in regard to what they were talking about. 
It is quite confusing when one man says he cures 90 per cent of these cases 
by vaccines or serums, when the rest of us cannot cure even i per cent nor 
^ of I per cent. We would like anybody to show a series of cases of chronic 
ulcerative colitis of any duration at all, that you can call chronic, that have 
been cured by vaccines or by anything else. There is a very definite acute 
ulcerative colitis which is a very serious disease and which will kill a large 
number of patients, whether you do an ileostomy or not. Occasionally, I 
think that an ileostomy will save a patient. 

The case Doctor Lund spoke of, whom I saw with him in consultation, was 
an acute ulcerative colitis following delivery. She had very deep ulcerations 
entirely through the posterior wall of the rectum as well as through the 
vaginal wall, and perirectal abscesses. An ileostomy was done and the 
sphincter cut, and the colon irrigated. She recovered. One hundred per cent 
do not get well, and never will, but if you let them alone they will certainly 
die, I believe, in a little higher percentage than if you do an ileostomy. 

You will be veiy sorry for yourself if you do an ileostomy on a large 
number of these cases. Doctor McKittrick said 35 per cent died following 
ileostomy. Let us find out what percentage die if you let them alone, I am 
not referring to chronic ulcerative colitis, but to acute cases. 

Few men seem to state definitely whether they are talking about acute, 
subacute, or a chronic ulcerative colitis which can be definitely diagnosed by 
the history and proctoscopic examination. Let us be reasonable about this 
matter and try to talk about the same condition instead of going on as we 
are at the present time. 

There is a group of men who do not believe in ileostomy. As an example, 
a boy nine years old had chronic ulcerative colitis, was given vaccines for a 
long period and by men who know how to use them. He was sent to Colorado. 
He went down to 50 pounds there, never went to school, and could do noth- 
ing other boys of his age did. He was prevented from having an ileostomy 
for ten years. That boy was operated upon recently and within two months 
he weighed 25 pounds more than he had ever weighed before in his life. He 
is going to school now and drives an automobile. I am sure you gentlemen 
would be a fair if a case like this were put to you and would admit that ileos- 
tomy was an excellent procedure. 

Let me impress upon you that ileostomy does not cure the disease. 
Ileostomy “cures” your patient. A case in point is a patient who, after 
ileostomy, gained markedly in weight and was quite well for four and one- 
half years. She was tired of the ileostomy and wanted something done. I 
therefore sent her to those who cure 90 per cent of their cases. I was told 
that this was a healed colitis. She was’ sent back to me to close the ileostomy 
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as she was cured. Three months after her return she nearly died of hemor- 
rhage, and in another three months she had another hemorrhage, and in 
another three months I took out her colon. It may have been the vaccine or 
the serum that caused the ulceration in the colon, but when I took it out there 
was not a piece of mucous meml)rane as large as the nail of your little finger 
in the colon. If anybody can ])rovc to me that vaccines will cure such cases 
as that, I should be glad to have it shown. 

I think it is too bad to go on saying that ileostomy should not be done. 
I am sure it is keeping a lot of patients in bed, and it is not only keeping the 
patients in bed, but in children it is keeping the mother from doing anything 
but attending the child. I think it is much better to have a “cured patient” 
even if the disease is not cured. 

There is a perfectly definite type of chronic ulcerative colitis which is 
progressive and has, so far as I know, never been cured. You may be able 
to cure early mild cases. I do not know what the diflference is, but I know 
that if you get a real case of clironic ulcerative colitis which you are able to 
call chronic, that has gone on for a year or two, very few if any cases in this 
country have been really cured. I am quite sure that if we could only get to 
talking the same language about this disease we might get somewhere, but 
with the nomenclature as varied as it is at the present time and with so little 
said about the proctoscopic and roentgenologic findings, we certainly shall 
never get anywhere. 

Dr. Howard L. Beye (Iowa City, Iowa). — Our experience at the Uni- 
versity Hospital consists of 39 cases which have been operated upon. Fifty- 
one operations have been performed. Our results in respect to ileostomy 
have been very discouraging. There have been 12 cases. Of these there 
was an immediate or hospital operative mortality of 50 per cent (six cases). 
Of the six cases that survived, two of them subsequently died of the disease 
and two of them were so dissatisfied and discouraged with the ileostomy that 
they sought elsewhere a reestablishment of the continuity of the bowel and 
died following that. 

One of our patients did fairly well. The bowel seemed to be improving 
and because the ileostomy was so discouraging to this patient, a young girl, I 
reestablished continuity. She survived, but did not do well. I subsequently 
did a compromise colostomy and she is getting along fairly well. She will 
come subsequently to partial colectomy. 

We have had only one case, therefore, in which there has been an ade- 
quately functioning ileostomy who led a relatively normal life with this 
handicap. He has subsequently bad a total colectom3^ So, as a compromise 
to this very discouraging condition which develops from ileostomy, we have 
gone back to appendicostomy and cecostomy to give it a trial. W e have been 
doing this now about four years and have 21 cases that have been treated in 
this way, realizing that it is purely a compromise. 

We have found that frequently a very striking degree of improvement 
will follow this. The improvement, however, takes place in its completeness 
in the first year. Beyond that time the patient will not improve further, in 
our experience. In some cases the improvement has been very striking. We 
introduce a very small tube, about an eighth or ten French catheter in the 
appendicostomy opening. Irrigation is carried out once or twice each 24 
hours, using 1,000 cc. of tap water. Our results have been as follows: 

There have been five deaths, two of which were in the hospital and three 
subsequently from the disease (24 per cent). There has been one complete 
cure by the strictest standard that one can erect. This has been a clinical 
cure. There has been no cure as far as the condition of the bowel is con- 
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cenied, as shown by barium enema. 1'his patient, an adult, had 15 or 20 
stools per day, lost 85 pounds in weight. He is now doing heavy farm work, 
has one stool a day, and is perfectly strong. This has been three years ago. 
His tube has been removed and the appendicostomy opening which failed to 
heal has been closed by operation. We have had another case not quite so 
marked, but the improvement has been very striking, a gain of 20 pounds in 
weight, has two stools a day, does heavy farm work, but still wears his tube. 
We have had eight cases showing slight to considerable improvement. One 
case did not improve at all. I think he was made worse. Of the entire 
group, there have been five patients who have subsequently had either 
colostomy or colectomy. 

We have learned, when we utilize this method of treating these cases that 
we must anticipate, except in the very exceptional case in which we might 
get a clinical cure (we do not expect that), that the tube must be worn 
permanently. If the patient pulls the tube out, or it becomes dislodged dur- 
ing the first year, or if the patient ceases to carry out irrigation treatment, 
there will be a return to the former condition. 

As a compromise between ileostomy and appendicostomy, we have car- 
ried out colostomy in 1 1 cases. This is relatively simple and easy to determine 
upon if one is dealing with a regional colitis involving, say, the left half of 
the bowel or sigmoid, as it sometimes will. However, in four cases I have 
compromised to the extent that I have performed a colostomy through the 
midtransverse colon in bowel that was diseased, but relatively less diseased 
than on the left. I have made this compromise because of our discouraging 
experience with ileostomy. One patient died and three patients have gotten 
along very well, much better in fact as far as their social life is concerned 
than those with an ileostomy. 

In our small group we have had one total colectomy, five partial, and three 
others in our series are candidates because of the continued symptoms which 
they have following colostomy or appendicostomy. There have been no 
fatalities in our series of colectomies. 

Dr. Leland S. McKittrick (Boston, Mass.). — In reply to Doctor Beye, 
we went over our records quite carefully relative to the appendicostomies 
which were quite popular in the early part of the series, and found' nothing 
which could convince us that appendicostomy had ' any effect, whatsoever, 
on the disease. We believe quite firmly that medical treatment as now car- 
ried out at the Massachusetts General Hospital accomplishes as much as 
appendicostomy accomplished in the past, and are convinced that if operation 
becomes necessary external diversion of the fecal stream is essential. 

We should dislike very much to leave the impression that we under- 
estimate the inconvenience of an ileostomy or that we overestimate its value.' 
It may be that our New England patients are somewhat euphoric, and are 
less disturbed by the ileostomy than those elsewhere.- But when you have 
a young man tell you that he swam two miles last summer, feels fine and is 
happy with his ileostomy, it cannot be as bad as .some would have us believe. 

However, the patient who has an ileostomy must know what the disease 
means and have been very uncomfortable. It must either have saved his life 
or restored him from a state of invalidism to one of relatively good health. 
Moreover the patient must want to live. 

_ We believe ileostomy to be permanent.. It should -be done under novo- 
caine without exploration and without. removal of the appendix. . The mor- 
tality should not exceed 15 to 20 per cent, and that approximately 50 per 
cent of the survivals should be able to carry on a reasonable life, and that 
the other 50 per cent will eventually come to colectomy. 
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FROM TUB BUnOICAl. SERVICE OF THE BETH ISRAEL HOSPITAL, BOSTON, MASS, 

Our attention was first directed to this lesion as a clinical entity in Jan- 
uary, 1932. A young man, aged 27, was admitted complaining of colicky 
abdominal pain, diarrhea and loss of weight. He had had an appendectomy 
12 years before. An abdominal mass below the umbilicus was palpable. At 
operation the mass was found to be composed of loops of terminal ileum, 
swollen, engorged and agglutinated. The mesentery was tremendously thick- 
ened and contracted. Tuberculosis or possibly malignant lymphoma seemed 
the most probable diagnosis. In mobilizing the mass for exploration, uncon- 
trollable hemorrhage was encountered, requiring resection and anastomosis 
between the ileum and ascending colon. Pathologically the process proved 
to be a chronic inflammatory ulcerative enteritis involving the terminal 
ileum without evidence of tuberculosis or malignancy. The cecum was 
entirely free of disease. 

Shortly afterward, at the meeting of the American Medical Association, 
Crohn and his associates described their cases of regional ileitis and separated 
them as a subgroup from the benign granulomata. It was evident that the 
above case fitted absolutely into their group. Our attention having been 
directed to the symptom complex accompanying the underlying pathologic 
process, we have since made a correct preoperative diagnosis on several occa- 
sions. Eleven definitely proved cases are available for analysis, including 
one case of ileocecal resection performed in 1931 which has since been 
reviewed and recognized as belonging to this group. The other cases have 
been operated upon during the past three and one-half years. Eight of the 
II patients were of Jewish extraction. Whether or not there is a racial pre- 
disposition to this disease I cannot say, but at the Beth Israel Hospital we 
have encountered a greater number than in other larger hospitals in this 
community. 

Our statistics confirm those previously published. It is a disease pre- 
eminently of young adults. The youngest was 14 years, the oldest 56 years 
and seven occurred in the twenties. In this series, males were more. often 
affected than females. In five cases there had been an appendectomy from 
18 .months to 12 years previously. One of these had been operated upon 
at another hospital two years before and the abdomen drained, though the 
pathologist reported chronic appendicitis. Two to three months later a 
fecal fistula developed in the scar. In view of the absence of acute inflam- 
mation in the appendix it seems probable that some other acute inflammatory 
process was present at. the primary operation for which drainage was indi- 
cated, though no other procedure was undertaken. In another case the symp- 
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toms were of 21 months’ -duration.' ‘Appendectomy was performed three 
months after onset without relief of symptoms. At a subsequent, operation 
a chronic abscess cavity between coils of ileum and inflammatory adhesions 
between the ileum and sigmoid, apparently the forerunner of a fistula, was 
encountered. Such histories and operative findings strongly suggest that the 
regional ileitis was present, but its significance not recognized, at the time of 
the primary appendectomy. 

Table I 

Cases 


Age* 

Under 20 years 3 

20-30 years 7 

Over 30 years i 

— II 

Sex 

Male 8 

Female 3 

— II 

Appendectomy 

1 ^ 2-12 years previously 5 


* Youngest, 14 years (2 cases); oldest, 56 years. 

The classic symptoms frequently resemble those of mild ulcerative colitis — 
namely, fever, diarrhea, and loss of weight. Eventually partial obstruction 
of the small intestine may occur. There is usually a palpable mass in the 
right lower quadrant. The maximum intensity of the process is in the term- 
inal ileum and involves the ileocecal valve but not the cecum. The lesion be- 
comes less pronounced as it progresses upward along the small bowel and 
usually involves not more than one to three feet of lower ileum. There is a 
marked tendency to the formation of sinuses, leading chiefly to adjacent coils 
of ileum, the sigmoid or cecum, or externally through the abdominal wall at 
the site of a previous laparotomy scar. ’ Abscess formation between coils of 
ileum or the leaves of the mesentery is common from slow perforation. ‘ 
Crohn grouped the cases into four clinical types, representing progressive 
stages in the' disease. ' 

.-Group I. — This group shows signs. of acute intra-abdominal inflammation, 
indistinguishable preoperatively. from acute appendicitis. There are pain and 
tenderness in the' right lower - quadrant,' cramps,' fever and leukocytosis.' A 
mass may be palpable. -' At operation, the terminal ileum is reddened,' greatly 
thickened and bl'eeds readily,’ and its mesentery is edematous, containing en- 
larged hyperplastic lymph nodes. The appendix; may.. be reddened and in- 
volved by contiguity but it shows no mucosal inflammation. . - 1 

Group 2. — The second stage presents symptom: suggestive of ulcerative 
colitis. There is coIicl<y abdominal pain and looseness of the' bowels, at 
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times with blood and mucus. There is slight fever, malaise, marked loss 
of weight, and anemia, often severe, develops. 

Group 3. — The stenotic stage follows the ulcerative phase. Due to the 
extreme thickening of the bowel wall the lumen of the bowel becomes con- 
stricted and may be partially obliterated by the healing of the mucosal ulcera- 
tions. Usually the narrowing is most evident near the ileocecal valve, while 
above, in the more recently involved portion of the bowel, the earlier ulcera- 
tive phase predominates. The symptoms are those of partial obstruction of 
the small intestine. In this stage a mass is usually felt. 



Print i. — Examination three hours after in- 
gestion of barium shows slightly dilated loops of 
small bowel in the pelvis. The terminal ileum 
shows an irregular narrowing, most marked just 
proximal to the ileocecal valve. There is an ovoid 
area of increased radiance, about 2 cm. proximal 
to the valve, which is suggestive of a polyp. There 
is also a very fine line of barium just proximal to 
the polyp, directed toward the cecum, which may 
be due to a fistula. There is also a slight irregu- 
larity of the medial wall of the lower pole of the 
cecum. 


Print 2. — There is no evidence of delay, ob 
struction or gross irregularity of the colon. The 
ileocecal valve is patent. The terminal 8 cm. of 
the ileum are irregularly constricted. Just prox- 
imal to the ileocecal valve there is a thin column 
of barium directed upward, about ip$ cm. long, 
which is probably due to a fistulous tract. 


Group 4. — The stage of fistula formation. This is a late manifestation of 
.the disease and is the result of slow perforation of the ulcers. Frequently 
multiple fistulae are formed. They may open externally through the ab- 
dominal wall or they may be internal and can at times be demonstrated by 
roentgenologic examination of the gastro-intestinal tract. In contradistinc- 
tion to appendiceal fistulae, which tend to heal, such fistulae are persistent 
and resist operative attempts at closure. 

In a consideration of the differential diagnosis, ileocecal tuberculosis, 
ulcerative colitis, lymphosarcoma, actinomycosis and carcinoma must be borne 
jn mind. The diagnosis of regional ileitis is suggested when one encounters 
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in, an adolescent or young adult the symptoms of chronic small intestinal ob- 
struction accompanied by signs of a low grade inflammatory process with 
mild fever, slight leukocytosis, loss of weight, a variable degree of anemia 
and usually a somewhat tender mass palpable in the right lower quadrant or 
by rectum. The bowel habit is irregular, constipation alternating with diar- 
rhea. Mucus and at times blood are present in the stool. ' 

Conclusive evidence to establish the diagnosis is often furnished by gastro- 
intestinal roentgenography. By barium enema the colon is normal except for 
a possible pressure defect caused by the mass of agglutinated terminal ileum 
or the presence of ileocecal fistulae. Occasionally a fistulous tract running to 
the sigmoid or elsewhere in the colon is demonstrated. If the stenosis is not 
too, great, reflux through the ileocecal valve may demonstrate a narrow, tor- 
tuous and fixed terminal ileum. As in other types of obstruction, careful 
consideration should be given before recourse to the barium meal, as complete 
obstruction may be initiated. Roentgenography will show thd terminal ileum 
narrowed and fixed for a variable distance. Areas of increased radiance in 
the narrowed lumen denote polypoid masses of hypertrophied mucous mem- 
brane. Above the obstructed segment the bowel is dilated and the passage of 
the opaque medium is delayed. 

The etiology is obscure. The appendix has been implicated by Homans,^ 
based on the fact that in the two cases coming under his observation one 
showed ulceration and the other was partially destroyed by fibrosis. He main- 
tains the vascular relations of the appendix are more favorable to ileal 
than to cecal involvement. Furthermore, removal of a diseased appendix fre- 
quently precedes the onset of the symptoms of regional ileitis. Our experi- 
ence leads us to believe, however, that an unoffending appendix is not 
infrequently removed under the erroneous impression that it accounts for the 
symptoms and the true pathologic condition is unrecognized. In none of our 
cases where appendectomy had not previously been done was there evidence 
suggestive of primary appendiceal involvement or ulceration of the liiucosa, 
though frequently it was enmeshed in the inflammatory mass by peri-appendic- 
eal adhesions. 

Usually the lesions are so chronic when the case comes to operation that 
a mixed culture is reported bacteriologically. The only bacteriologic finding 
of significance that was obtained in this series was in a relatively early case 
with symptoms of eight weeks’ duration. At operation there was a consider- 
able excess of straw-colored fluid. Cultures from this fluid, from the cut 
surface of the hypertrophied mesenteric lymph nodes and from the deep 
surface of the intestinal ulcerations, all yielded an anaerobic streptococcus in 
pure culture. The patient made a smooth convalescence following primary 
resection. , • ■ ■ 

Repeated efforts by culture, staining reactions and guinea-pig inoculations 
have failed to demonstrate the tubercle bacillus. 

The' pathology is characteristically confined to the terminal ileum, ending 
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abruptly at the ileocecal valve where the process shows its greatest activity, 
and extending upward for a variable distance, usually a foot or two, where it 
stops, though not quite so sharply as it does at the ileocecal valve. The in- 
volved segment and its mesentery are enormously thickened and doughy, with- 
out much distortion of the serosal surface except in the more advanced cases 



Fig. I. — (A) Thickened bowel wall. (B) Greatly constricted zone. (C) Dilated ileum. (D) Ileo- 
cecal valve. (E) Ulcers. 

in which sinuses have formed with resulting deforming adhesions. These 
sinuses, as already stated, may lead to other coils of ileum, to the cecum, 
sigmoid or abdominal wall. There is usually some clear free fluid in the'peri- 
toneal cavity and the peritoneal surfaces are moderately hyperemic arid fre- 
quently present a granular appearance simulating slightly the lesions of miliary 
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cobblestone-like surface with numerous superficial ulcers which tend to con- 
centrate along the mesenteric border. The ulcers show little or- no reaction at 
their edges or base but now and then a sinus can be traced from the base 
through the wall into the mesentery for a short distance. In the advanced 
cases such sinuses finally penetrate the mesentery and communicate with 
neighboring structures. It is only in this stage that a fibrous tissue reaction 
of any consequence appears. 

Microscopically the process resembles a low grade inflammatory reaction 
characterized by an enormous widespread edema with a mild cellular reaction 
showing lymphocytes, plasma cells, monocytes and a few eosinophiles. There 
is little or no fibrin or polymorphonuclear leukocytic reaction except in the 



Fig. 9. — (A) Mucosal ulceration, epithelium destroyed. (B) Necrotic area communicating with 
ulcer forming sinus. (C) Isolated giant cell. (D) Non-specific inflammatory reaction. 


region of the ulcers or sinuses. Minute areas of necrosis are scattered about 
which here and there become transformed into “epithelioid tubercles” but they 
differ from the picture of tuberculosis in that multinuclear giant cells, though 
frequently seen, are not found in conjunction with the monocytic cells form- 
ing the tubercle. The reaction in general is not unlike what one might expect 
from a rather avirulent streptococcus infection, an anaerobic strain of which 
was cultured in pure form from the lymph nodes, peritoneal fluid and from 
the ulcers in one of our cases. 

It is possible that at times lesions in the early stage of the disease may 
undergo spontaneous resolution, but more frequently they progress to a sub- 
acute or chronic stage. In one or two instances art unconfirmed diagnosis of 
regional ileitis has been made in this clinic in which resection or other curative 
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measures have not been attempted and in which spontaneous cure has appar- 
ently resulted. We have operated on only one case that might have been 
placed in the early phase of the process. Here the signs were of acute right 
lower quadrant inflammation. Surgery was considered advisable on the basis 
of a probable appendiceal abscess and when the pathology was revealed an 
immediate resection and anastomosis was done with prompt recovery. The 
question may well be raised whether or not a procedure of this magnitude was 
indicated in the early stage of the disease and whether a temporary ileostomy 
or ileocolostomy might not have, sufficed. In answer it can be said that the 
disease tends to progress and where graded procedures have been employed 
we have generally found that the invohred segment of bowel has later de- 
veloped some form of complication, either abscess or fistula, that has rendered 
resection much more difficult and hazardous. We have had no case in which 
a cure was accomplished short of this procedure. 

In view of the progressive character of the lesion, the treatment is defi- 
nitely surgical, but the hazards of operative intervention should be emphasized. 
Operative maneuvers may activate a latent infection and cause a fatal perit- 
onitis or septicemia. Drainage should be avoided when possible as it fre- 
quently leads to the formation of fistulae. Resection of the involved segment 
in one or multiple stages is the ideal procedure. Technically the operation is 
difficult due to the severe hemorrhage caused by mobilization of the bowel, 
the extreme thickening of the mesentery and at times the presence of com- 
plicating fistulae. The cecum is removed with the terminal ileum, as the ileo- 
cecal valve is usually involved, and an end-to-side or side-to-side anastomosis 
established with the ascending colon. A:i ileostomy to relieve the suture line 
is often advantageous. 

Table II 

Operative results in 1 1 cases 

Recovered 7 64% 

Died 4 36% 

One stage ileocecal resection, 6 

Recovered 5 

Died I 

Fulminating peritonitis, ? septicemia 40 hrs. p.-o. 

Attempted stage resections, 5 (All cases complicated by fistulae or abscesses) 

Recovered 2 

Died 3 

Completed stage resections, 3 

Recovered 2 

Died I 

Multiple pulmonary infarcts and bronchopneumonia 3 weeks after Mikulicz resection. 

Incompleted stage resections, 2 

Died 2 

1. Fecal fistula and peritonitis; died on 9th p.-o. day. 

2. General peritonitis. Died 36 hrs. p.-o. 
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The majority of patients present themselves with definite obstructive 
symptoms or with abscesses or fistulae, and the indication for surgical inter- 
vention is clear. A multiple stage procedure may be indicated with drainage 
of an abscess as a first step, followed by ileocolostomy and finally resection. 

Our best results have been attained by the one stage ileocecal resection and 
closure without drainage. This type of operation is more readily applicable 
to the earlier stage of the disease where complications are minimal. Six 
patients have been so treated with one death. The latter patient was in ex- 
cellent condition following operation, but died some 40 hours later of a ful- 
minating peritonitis with a probable septicemia. 

In five cases resection by multiple stages was attempted. All presented 
extensive complications. Two patients succumbed following ileocolostomy. 
In one there was involvement of the terminal eight inches of the ileum with 
extension to the cecum where a perforation was encountered. Lateral anas- 
tomosis with drainage was done. A fecal fistula and peritonitis developed, and 
the patient died on the ninth postoperative day. The other patient was a poor 
operative risk with extreme emaciation, anemia and secondary neurologic 
symptoms. An ileocolostomy was done, but a small chronic granulating cavity 
was inadvertently opened. It lay between adherent folds of mesentery and 
contained no gross purulent exudate. The patient developed a virulent perit- 
onitis and died in 36 hours. 

Resection was performed in multiple stages three times, with one fatality. 
The Mikulicz technic was employed twice, the fatal outcome occurring in one 
of these. The patient was the oldest individual in the series. Preliminary 
drainage of an ileocecal abscess was followed by resection. Multiple pul- 
monary infarcts occurred during the second week, and death occurred 21 days 
after the second operation. 

The mortality in the 1 1 cases comprising this series has been 36 per cent. 
This high figure may perhaps be accounted for by the fact that six of the 
cases presented extensive complications at the time of admission. Three of 
the four deaths were caused by postoperative peritonitis. The remaining 
death followed multiple pulmonary infarcts. The underlying infection, in 
spite of its chronicity, we believe to be a virulent one. Adequate resection is 
apparently curative, as there have been no recurrences to date. 

Case Reports 

Case I.— Office, No. 9073. March 13, 1930. Male, aged 29. Four years ago onset 
of epigastric discomfort and occasional vomiting. For ten months attacks of vomiting, 
sweating and chills. No pain. For nine weeks gas and abdominal distention, pallor and 
constipation. For ten days colicky pain, nausea and vomiting, diarrhea with watery 
stools and mucus. Weight loss 35 pounds in four years. 

Significant Physical Findings. — Distention, right lower quadrant tenderness. Ques- 
tion of mass. 

Laboratory Data. — Hemoglobin, 65 per cent; red blood cells, 4,500,000; white count, 
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7.000. Stools contain mucus. Guaiac, negative. Preoperative. Roentgenographic Ex- 
amination.— Small intestinal obstruction near ileocecal valve. Tuberculin test, negative. 

Lateral ascending ileocolostoniy. Amber fluid. Agglutinated mass in- 
volving terminal ileum and cecum. Terminal eight inches of ileum greatly dilated. Im- 
provement, but never free from symptoms. 

Readmitted May 22, 1934. For seven weeks had had vomiting. Weight loss of 
seven pounds. No cramps, constipation, diarrhea or blood. Roentgenogram showed no 
evidence of obstruction but cecum flattened. Probable inflammatory mass at ileocecal 
valve. 

Laboratory data. — Hemoglobin, 70 per cent; red blood cells, 4,300,000; white count, 

11.000. Stools contained no mucus. Guaiac, negative. 

Opcratioti. — Appendectomy with drainage. Indurated mass involving terminal ileum 
and cecum. Hyperplastic mesenteric nodes. Terminal ileum hypertrophied and dilated. 
Remaining small bowel normal. Lateral anastomosis patent and functioning. 

One and one-half months later fecal fistula was established at drainage site. Tem- 
porary spontaneous closure followed by malaise, chills, etc. Relief when fistula would 
reopen. Readmitted April 26, 1935. 

Operation. — Resection of terminal ileum and ascending colon. Modified Mikulicz 
technic. Numerous ileocecal fistulae encountered. Good convalescence. 

Pathologic Report. — The specimen consists of cecum resected about four and one- 
half inches distal to the ileocecal valve to which are attached about six and one-half 
inches of terminal ileum. A loop ileocccostomy has been performed, and the ends of this 
loop are also attached to the specimen, two and three-quarters inches of one end and one 
and one-half inches of the other. The mucosa of the ileum is diffusely and irregularly 
ulcerated. The ulcerations arc shallow and ragged and tend to extend lengthwise along 
the longitudinal dimensions of the intestine. The largest measures one and five-eighths 
by five-eighths inches. The base is red, corrugated into longitudinal folds, granular, 
apparently bleeding from one small point. In addition to the ulcerations there are several 
small polypoid formations, sessile in type, the largest measuring four Mm. in diameter. 
They are firm, of the same color as the surrounding mucosa and not ulcerated. There 
is a marked constriction at the ileocecal valve where the circumference of the ileum 
measures only about one and one-quarter inches, and the ulcerations e.xtend down to this 
point. The ileocccostomy is not remarkable. The anastomosis is apparently an old one 
and the operative site is in good condition. There are no ulcerations seen in the cecum. 
Diagnosis. — Regional ileitis. 

Comment. — The mucous membrane is partially replaced by cellular granular tissue 
which contains many eosinophilic leukocytes. The muscular coats are thickened by a 
chronic inflammatory infiltration and fibrosis. There are many lymphoid cell follicles, 
especially numerous in the submucosa. No epithelioid or giant cells are noted. 

It is noteworthy that although the duration of the disease was nine years and ileo- 
cecal fistulae were present, pathologic examination of the resected specimen showed no 
involvement of the large bowel. Spontaneous development of an external fistula followed 
drainage. This case has been reported somewhat in detail as it is typical of the progres- 
sive character of this disease. 

Case II. — B. I. H., No. 12219. September 24, 1931. Male, aged 19. Intermittent 
right lower quadrant pain of two weeks’ duration. Nausea for two days. Vomiting in 
past 24 hours. 

Physical Findings. — Generalized abdominal spasm and tenderness in right lower 
quadrant. Right sided pelvic tenderness on rectal examination. Laboratory Data . — 
White count, 15,200. Preoperative Diagnosis. — ^Acute appendicitis. Operation. — ^Ileocecal 
resection and ileocolostomy. The terminal ileum and cecum were involved in a large, 
inflamed, edematous mass. About 24 inches of bowel were resected. Convalescence 
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stormy; fecal fistula and wound sepsis. Follow up clinic reports patient well. No gastro- 
intestinal symptoms. Wound well healed. 

Pathologic Report. — There is a diffuse phlegmonous subacute inflammatory process 
of the entire bowel wall and mesenteric attachment with mucosal ulcerations. Diagnosis. 
— Regional ileitis. In good health four years later and free of gastro-intestinal symptoms. 

Case III. — B. I. H., No. 10207. January r, 1932. Male, aged 27. Appendectomy 
in 1920. Abdominal distress for j^ears. Two previous hospital admissions for colicky 
abdominal pain and obstipation. Present complaint — diffuse abdominal pain, most severe 
in left lower quadrant. Bowels irregular. 

Physical Findings. — Hyperperistalsis, tenderness and question of mass in left lower 
quadrant. Laboratory Data. — Hemoglobin, 80 per cent; white count, 6,400; stool, nega- 
tive. No preoperative roentgenologic examination was made. 

Operation. — Resection 18 inches of terminal ileum. Lateral ileocolostomy, ascending 
ileostomy. Some free fluid present. Mesentery of ileum over one inch in thickness. 
Severe hemorrhage. Transfusion. Convalescence stormy. Bilateral bronchopneumonia. 
Partial wound separation. Follow Up. — Well and has gained weight. Incision well 
healed. 

Pathologic Report. — Acute edematous and ulcerative enteritis. Regional ileitis. 

Case IV.— B. I. H., No. 13298. January 13, 1932. Male, aged 26. Dull intermittent 
right lower quadrant pain with exacerbations. Nausea. No bowel disturbance. 

Physical Findings. — Tender, fixed, orange size mass in right lower quadrant. 

Laboratory Data. — White count, 13,300. Roentgenographic examination showed no 
abnormality of colon by barium enema. 

Operation. — Ileocolostomy transverse. No free fluid. Terminal nine inches of ileum 
inflamed and apparent extension to cecal wall. Four inches above ileocecal valve small 
perforation (fistula?) found near mesenteric border. Mesentery thickened. Appen- 
dectomy. Drained. Postoperative distention marked. Fecal fistula developed on seventh 
day. Died on ninth day, of peritonitis. 

Pathologic Report. — Chronic appendicitis. No autopsy obtained. 

Case V. — B. I. H., No. 15261. July 18, 1932. Male, aged 14. Onset of peri- 
umbilical pain one and one-half years previously. Occasional attacks of vomiting becom- 
ing more severe. Lately diarrhea. Appendectomy three and one-half years before admis- 
sion. 

Physical Findings. — Emaciation. Rectal examination revealed soft, rounded, tender 
mass palpable through anterior rectal wall. Laboratory Data. — Hemoglobin, 65 per cent; 
red blood cells, 5,400,000; white count, 13,000. Roentgenographic examination of gastro- 
intestinal tract showed hypermotility and slight irregularity at ileocecal valve. 

First Operation. — Exploratory laparotomy; biopsy. Considerable free fluid. Large 
mass occupied right lower quadrant and extended into pelvis, composed of adherent coils 
of intestine and edematous mesentery with enlarged nodes. Wick to control hemorrhage. 

Pathologic Report. — Chronic productive lymphadenitis. 

No improvement. Symptoms persisted. No gain in weight. Irregularity of bowel 
habit developed. Now has diarrhea, eight to ten movements daily. 

Second Operation. — Resection of cecum and terminal ileum. Ileocolostomy. In- 
flamed loop of ileum found extending for 14 to 15 inches proximal to ileocecal junction. 
Terminal inch less involved. Mesentery thickened and contained some hyperplastic nodes. 
Excess of straw-colored fluid present. Wall of terminal ileum thickened to three- 
sixteenths of an inch, shading off into normal bowel above. Resection of involved ileum 
carried out with ileocolostomy. 

Pathologic Report. — Thirteen inches of ileum submitted, “coiled up.” Coiled seg- 
ment forms hard indurated inflammatory mass with thick bands of adhesions to contigu- 
ous loops. There are many enlarged lymph nodes. On opening the lumen decreases in 
caliber about eight inches from proximal end so that only tip of small finger can pass. 
Mucosa of narrowed part is coated by yellowish-brown necrotic pseudomembrane. Mesen- 
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teric aspect of lumen shows several sinus tracts ending blindly in the mesentery. . Micro- 
scopic examination shows edema, polymorphonuclear infiltration, and inflammatory 
exudate. In other places thickening by dense fibrous tissue with minimal cellular reac- 
tion. Diagnosis. — Acute regional ileitis. 

Culture of mesenteric node removed at first operation — negative. Culture of ab- 
dominal fluid four days after second operation — B. coli. Culture of resected specimen — 
negative. Expired two days after operation of shock and peritonitis. 

Case VI. — B. I. H., No. 17082. January 13, 1933. Male, aged 20. Complaint — 
intermittent draining sinus in right lower quadrant. This followed appendectomy with 
drainage at another hospital. The pathologic report was obtained. Diagnosis. — Chronic 
appendicitis. Laboratory Data. — Blood, serology and stools negative. Roentgenologic 
Examination. — Gastro-intestinal series revealed irregularity of cecum and narrowing and 
fixity of terminal ileum. 

First Operation. — Several fistulous tracts about the ileocecal valve were closed, and 
an ileostomy performed. Slow but complete healing. 

Reentry i 6 j 4 months later because of repeated attacks of abdominal cramps and 
diarrhea alternating with constipation. Occasional fever. 

Physical Findings. — Diffuse right lower quadrant tenderness on rectal examination. 
White count, 10,500; stools, negative. 

Roentgenologic Examination of gastro-intestinal series essentially the same as pre- 
viously. Preoperative Diagnosis. — Regional ileitis. 

Second Operation. — Ileocecal resection. End-to-side ascending ileocolostomy. Ter- 
minal ten inches of ileum thickened, congested and adherent. The cecum was not invovled. 
Convalescence not remarkable except for some wound sepsis and diarrhea. 

Reentry eight weeks later for residual abscess. Ileostomy and drainage. In the 
course of the next eight months several further procedures were required before the 
ileostomy sinus and obstructive symptoms finally subsided. For the past 18 months he 
has been free from symptoms. Lately an inguinal hernia has been repaired. Recent 
gastro-intestinal roentgenographic study reveals no evidence of obstruction or residual 
inflammatory disease. 

Pathologic Report. — Twelve inch loop of bowel consisting of terminal ileum and 
small portion of cecum. Mesenteric attachment considerably thickened in the distal part 
of ileum. Roughened granular areas on serosa of terminal five inches of ileum on anti- 
mesenteric surface. Cecum not thickened. Fistulous tract present from cecum extending 
into lumen of ileum. Fistulous opening surrounded by polypoid and swollen mucous 
membrane. Lumen of ileum very much narrowed. Mucosa reveals numerous polypoid 
projections. Fibrin and purulent exudate fills folds and extends in streak-like fashion 
over mucosa. Section through ileocecal region shows numerous small circumscribed 
abscesses. Microscopic examination shows extreme congestion, inflammation, exudate 
and polymorphonuclear infiltration. Occasional giant cells are seen. Bacteriology. — 
Guinea-pig negative for tuberculosis. Smear shows streptococcus. No culture. Diag- 
nosis. — ^Regional ileitis. 

Case VII. — B. I. H., No. I 7 S 59 - February 27, 1933. Female, aged 14. Complaint- 
abdominal pain of eight weeks’ duration. Intermittent in both lower quadrants, worse 
on right. Anorexia, nausea and vomiting on one occasion. 

Physical Findings. — Firm, slightly tender, sausage shaped mass in right lower 
quadrant. Laboratory Data. — ^Hemoglobin, 80 per cent ; red blood cells, 4,400,000 ; white 
count, 13,200 ; stool, liquid brown. Guaiac, 4 -f-. Roentgenographic Examination. — Gastro- 
intestinal series: ileum markedly dilated, atonic and fixed. Preoperative Diagnosis.— 
Regional ileitis. 

Operation. — Ileocecal resection. Lateral ileocolostomy ascending. Ileostomy. Free 
fluid with flecks of fibrin. Eight to ten inches of terminal ileum involved. Cecum and 
appendix, which was non-adherent, free of involvement. Closure without drainage. Ex- 
cellent convalescence. Follow up 17 months later: Well, no complaints.' Occasional 
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intestinal gurgling, usually at night. Bacteriologk Report. -—CuMmes from the peri- 
toneal fluid, lymph nodes, ulcerative areas and advancing border of the lesion all grew 
streptococci in Bargen’s brain broth. 

Pathologic Report . — Non-specific granuloma of ileum with ulceration and edema. 
Regional ileitis. 

Case VIII. — B. I. H., No. 19648. September i, 1933. Male, aged 56, Complaint- 
abdominal pain before and after meals, of eight months’ duration. Epigastric and right 
upper quadrant. Anorexia, nausea, vomiting and weakness. Loss of weight, 20 pounds 
in five months. Constipation, one month. 

Physical Findings. — ^Firm, irregular orange size movable mass to right of umbilicus. 
Marked emphysema of lungs. Arteriosclerosis. Laboratory Data. — ^Hemoglobin, 60 
per cent; red blood cells, 4,000,000; white count, 10,400; stool, liquid yellow. Guaiac, 
2 No mucus. Roentgenologic Examination. — Preoperative. There is a crescentic 
pressure defect on terminal ileum. Barium enema. Entire colon well outlined and regu- 
lar. Ileocecal valve not patent. 

First Operation. — Drainage ileocecal abscess. Ileostomy. Free fluid. Large in- 
flammatory mass in region of cecum. Appendix and cecum appeared normal. Terminal 
ileum composing mass, thickened and engorged. Mesentery edematous. Abscess in cen- 
ter of inflammatory mass containing one ounce of creamy pus, drained. Convalescence 
fair. Urinary retention. Attacks of cramps and low distention. Second stage three 
and a half weeks later. 

Second Operation. — Ileocecal exteriorization (Mikulicz). An ileal fistula to appen- 
dix and numerous adhesions encountered. No involvement of large bowel. Cecum and 
eight inches of terminal ileum exteriorized. 

Mass resected on ninth postoperative day. Developed bronchopneumonia and re- 
peated attacks simulating pulmonary infarction. Abdomen soft. Satisfactory fecal dis- 
charge from ileum. Grew progressively worse. Died three weeks following second 
operation. Autopsy not obtained. Bacteriologk Repoid. — ^After two days abscess shows 
B. coli on culture. After two days peritoneal fluid negative. 

Case IX. — B. I. H., No. 21119. January 19, 1934. Female, aged 27. Complaint — 
midabdominal pain and diarrhea. Colicky pain began 21 months ago, at first related to 
umbilical region. Later also in right lower quadrant. Nausea. Vomiting and loss of 
weight. Diarrhea for one year. Appendectomy three months after onset without relief. 

Physical Findings. — Marked loss of weights. Lower abdominal distention. Tender- 
ness and doughy resistance in right lower quadrant. Marked neurologic changes includ- 
ing nystagmus, increased tendon reflexes, ankle clonus and disturbed thermal sensitivity. 
Laboratory Data. — Hemoglobin, 70 per cent; red blood cells, 3,600,000; white count, 
8000; stools, foul, liquid, gray-black. Roentgenographk Examination. — Preoperative. 
Spasm of ileum. Sigmoid appeared irregular and narrowed. Barium enema not toler- 
ated. 

Operation. — ^Ileocolostomy ascending. Cecum and large bowel normal except for 
adhesions between sigmoid. In exploration a very small cavity filled with granulation 
tissue but no pus was opened (ileosigmoid fistula?). Over one foot of terminal ileum 
was dilated and indurated, the mesentery thickened and containing hyperplastic nodes. 
Palpation of ileocecal valve revealed polypoid masses projecting into cecum. Attempts 
at mobilization followed by brisk hemorrhage; therefore anastomosis done as first stage 
of two stage resection. Incision closed without drainage. Course. — Rapidly fatal with 
all signs of a generalized peritonitis. 

Comment. — It seems possible that a fistula not recognized preoperatively by roent- 
genography or at operation may have been opened causing peritonitis. Another possi- 
bility is the activation of a latent infection by opening a chronic abscess cavity. Drainage 
of the cavity with ileostomy above the involved segment would have been the proper 
surgical procedure. 
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Cask X.— B. I. H., No. 21412. February 14, 1934. Female, aged 29. Complaint- 
diarrhea of eight months’ duration. Upper abdominal pain at onset but for two months 
cramp-like across lower abdomen. Appendectomy three years ago. 

Physical I’indinys. — Loss of weight. Tenderness and resistance over entire right 
side of abdomen. Laboratory Data. — Hemoglobin, 55 per cent; red blood cells, 3,000,000; 
white count, 7000; stool, brown, loose formed. Rocntgcnograpliic Examination. — Pre- 
operative. No characteristic findings. Distended loops of bowel that appeared to be 
small intestine. 

Operation. — Ileocecal resection. Lateral ileocolostomy ascending. Ileostomy. Small 
intestine dilated. Terminal eight inches of ileum thickened and inflamed, involvement 
apparently including the cecum. Mesentery indurated and swollen, containing hyper- 
plastic nodes. Convalescence satisfactory aside from temporary postoperative shock. 
The patient has remained well. 

Pathologic Report. — The specimen presents the typical appearance of non-specific 
ulcerative enteritis involving the terminal ileum. Numerous sinuses run from the ileum 
to the cecum and also blindly into the mesentery but the mucosa of the cecum shows no 
evidence of involvement. Diagnosis. — Regional ileitis. 

Case XL — B. 1. H., No. 25204. December 29, 1934. Male, aged 21. Complaint — 
coliclty abdominal pain, diarrhea and constipation. For four years had constipation 
alternating with diarrhea. Cramp-like pain across lower abdomen for seven months. 
Loss of 14 pounds in weight last two months. 

Physical Findings. — Moderate abdominal distention, visible peristalsis, fulness, re- 
sistance and tenderness in right lower quadrant of abdomen. Roentgenographic Examina- 
tion. — Preoperative. Flat film revealed poorly, defined mass filling right lower quadrant. 
Laboratory Data. — Hemoglobin, 70 per cent; red blood cells, 4,400,000; white count, 
not made ; stools, guaiac strongly positive. 

Operation. — Ileocecal resection. Ileocolostomy ascending. Ileostomy. Ileum much 
thickened and dilated for distance of about nine and one-half inches covered with fibrin. 
Small amount of fluid present in abdomen. Lumen of ileum narrowed in involved por- 
tion. Terminal ileum and part of cecum- resected. Kerr end-to-end anastomosis and 
ileostomy performed. Convalescence excellent except for one grossly bloody stool on 
eleventh postoperative day. Patient has remained well. 

Pathologic Report. — Twenty inches of terminal ileum and portion of cecum includ- 
ing appendix. Hyperplastic process begins 14 inches proximal to ileocecal valve where 
there is apparent obstruction. Proximal to this ileum greatly dilated, wall of bowel 
thickened due to edema of mucosa and submucosa. Mucosa of involved segment ulcerated 
with numerous superficial irregular ulcers. Process ends sharply at both ends. Deep 
erosions present all along mesenteric line, worse at proximal end, where there is a purse- 
string-like obstruction. Microscopic examination shows edema, inflammatory exudate 
and ulceration of involved bowel. Diagnosis. — Regional ileitis with ulceration. Bac- 
tcriologic Findings. — Guinea pig killed February 28, 1935. Negative for tuberculosis. 
No other organisms cultured. 


SUMMARY 

The term “regional ileitis” has been applied to a localized, non-specific 
enteritis of the terminal ileum. 

A high incidence of the lesion is found among Hebrews. 

Characteristically it affects young adults. 

It is a well defined clinical entity, having a suggestive history that is cor- 
roborated by the physical examination and laboratory findings. 

It is progressive in character with a tendency to develop partial intestinal 
obstruction, internal or external' fistulae, and abscesses. 
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The treatment is surgical. 

The preferalile operative attach is by a one stage resection in uncomplicated 
cases. 

Multiple stage operations are frequently indicated when abscesses or 
fistulae exist. 

The surgical mortality is high, due to the large number of complicated 
cases encountered and the virulence of the underlying infection. 

Recurrence has not occurred in the cases resected. 

I wish to express my thanks to Drs. D. F. Jones, Carl Bearse, and R. H. Smithwick 
for permission to use cases from their private records. 
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Discussion. — Dr. Horace Binney (Boston, Mass.). — My interest in 
this subject is rather recent. I have had only two personal cases, both in 
young adults. A diagnosis was not made preoperatively in one, but was made 
before the second stage in the other. 

The first case was one involving the lower ileum and small portion of the 
cecum with an abscess encountered at exploration for what we supposed was 
tuberculosis, and in spite of that abscess I w'as able to do a temporary first 
stage ileqcolostomy, anastomosing the ileum to the transverse colon. About 
nine months later a fistula developed where the abscess was, but in spite of 
the fistula I was able to do a resection, and the patient has done very well. 
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In the second case a fistula was also present, but I was able to do a resection 
and end-to-end anastomosis. The patient was well at the end of six months. 

Regional ileitis is an interesting surgical condition because of the variety 
of its rnanifestations and the apparent mystery as to cause. Also on account 
of its bizarre behavior in some cases, e,g., cases in fairly early stage and in- 
volving several inches of the ileum, operated on under diagnosis of acute or 
subacute appendicitis, may go for years without further trouble simply with 
the removal of a chronic appendix. Again, removal of a segment of diseased 
bowel with adequate margins of healthy tissue may be followed quite quickly 
by recurrence in another portion of the ileum. Such a case is reported by 
Homans. 

As to diagnosis, I agree that the early stages are so closely simulated by 
appendicitis that the true diagnosis is probably impossible preoperatively. 

In the stages of ulceration, obstruction and tumor formation, or fistula 
externally, if one is looking for this condition the diagnosis should be fre- 
quently made. The blood in the stools, if present, is occult rather than the 
free blood of other forms of ulceration. The obstruction is slow in develop- 
ment and partial. The tumor is of slow growth which should differentiate this 
condition from most other forms of neoplasm: possibly not in the case of 
actinomycosis which, however, is ver}’- rare. Both the ulceration and fistula 
types may suggest tuberculosis, but the bacilli will be lacking from the stools. 
Doubtless in the future the diagnosis will be made much more often than in 
the past. 

In advanced cases in poor risks, through age or other factors, ileocolostomy 
alone may he enough to restore the patient’s health. Possibly, roentgen ray 
treatment may prove useful. Ileostomy alone would not seem to me of much 
value. 

Doctor Mixter mentions severe hemorrhage as one of the dangers in 
attempting resection. It would seem that this procedure should, therefore, 
be avoided in the early stages, when hyperemia is marked, and that a pre- 
liminary exclusion by ileocolostomy would be safer, before resection is under- 
taken. 

To clear up our knowledge of the subject, there is certainly need of more 
critical study by pathologists and of a much more close follow up of the so 
called subacute appendicitis cases which apparently are occurring frequently 
in our hospitals, some of which may well be early stages of this malady. 

Dr. Edwin Beer (New York, N. Y.). — This interesting paper calls atten- 
tion to a condition which has been overlooked apparently by pathologists and 
clinicians. Time alone will tell how frequently it occurs. In studying divertic- 
ulitis of the colon some 32 years ago, another condition which had been over- 
looked, I found in the literature only 18 reported cases. Ten years later, in 
studying diverticulitis of the bladder, I found the same situation obtained; 
there were only 10 or 12 reported cases which had been recognized and 
treated. Everybody now recognizes both these conditions as rather frequent 
occurrences, and I wonder whether regional ileitis will show similar frequency 
of occurrence. I am inclined to think that the condition is much more fre- 
quent than we realize and frequently goes, unrecognized. Many of these 
cases masquerade as appendicitis, and a few years ago such a case presented 
itself to me with a fecal fistula, having been operated upon for appendicitis, 
which was followed by an intestinal fistula, and then reoperated on for closure 
of the fistula. There was a persistent fecal fistula when the patient was seen 
by me, and ileocecal resection cured the condition and showed in the lumen 
of the ileum a chronic, non-specific ulceration. 
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As most of the speakers have said, many of these cases look like subacute 
appendicitis or chronic appendicitis and occasionally may show a narrowing 
of the lower lumen, as seen in Doctor Lee's presentation. Many cases pre- 
sent a mass in the right iliac fossa, which suggests either the above type of 
appendicitis or ileocecal tuberculosis. Following removal of the appendix, 
development of a fecal fistula or a slowly healing wound often suggests 
tuberculosis, though there is no evidence of tuberculosis in the removed 
appendix. Some of these cases of chronic fistulization are undoubtedly 
ileitis, and unless one has a chance to revise the wound the original surgeon 
fails to correct his primary impression. 

In addition to external fistulization, many of these cases form a fistula be- 
tween loops of bowel, and one of the series which I have seen was operated 
on for appendicitis and came to me with a large abscess in the abdominal wall. 
Subsequently the patient developed a fistula between the ileum and sigmoid, 
as well as a large retroperitoneal abscess which perforated into the left ureter. 

It is essential in all these cases to recognize the condition early and resect, 
preferably ileocecal resection of the boweX for untreated most of these cases 
go slowly down hill and are chronic invalids, many of them, as I said, mas- 
querading as chronic intestinal tuberculosis. 

Dr. Walter E. Lee (Philadelphia, Pa .). — We present a case of terminal 
or regional ileitis with the object of calling attention to the fact that this con- 
dition has been recognized in Philadelphia, and that, strange as it may seem, 
the underlying factors of race and youth which Doctor Mixter and Doctor 
Beer have emphasized are not confined to the cities of Boston and New York. 

Case Report 

A Jewish multipara, 28 years of age, came to the gastro-intestinal clinic of the 
Graduate Hospital of the University of Pennsylvania in September, 1933, complaining 
of diarrhea of three months’ duration and lower abdominal pain. The lesion was not 
diagnosed at that time and although she did not attend the clinic regularly, when she 
was admitted to the hospital one year later she had lost 46 pounds. There had been no 
long remission of symptoms during this interval of a year, and the tendency toward 
diarrhea and vague lower abdominal pain recurred rather frequently. About two months 
previous to admission her symptoms became aggravated and there was more severe pain 
in the region of the umbilicus and the lower right quadrant, associated with increased 
peristalsis and at times vomiting. The attacks suggested partial bowel obstruction. 
About this time there began an evening rise of her temperature to 101° F., and night 
sweats became a frequent complaint. The diagnosis of regional ileitis involving the 
terminal ileum was based upon the following; 

(1) A long history of intermittent attacks of pain in the lower abdomen and lower 
right quadrant. There was mucous diarrhea but without tenesmus. 

(2) Tenderness and muscle guarding in the lower right quadrant associated with a 
movable, palpable mass corresponding to the position of the terminal ileum. 

(3) A persistent string sign in the terminal ileum, in the radiographic films. 

(4) Absence of any clinical or radiographic evidence of tuberculosis, and the ab- 
sence of signs of tuberculosis or any other type of intrinsic lesion in the cecum. 

We performed a two stage operation because of an unfortunate experience following 
a one stage operation in the first case which we had encountered two years previously 
and did not recognize. At the first operation a laparotomy was performed through a 
lower right rectus incision and it was found that the terminal ileum and ileocecal valve 
were fixed and could not be delivered. About 16 to 17 cm. of the terminal ileum were 
covered by a fibrosed stenotic exudate and the glistening sheen of the wall, was absent. 
The walls were greatly thickened and rigid, feeling somewhat like a' garden hose. Proxi- 
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mal to this region for a distance of seven cm. there was a more acute reaction in the 
serosa, the vessels being engorged and the fibrosed stenotic exudate merging gradually 
into a plastic exudate. Still further on, beginning at a distance of 24 cm. from the 
ileocecal junction, the diseased segment quite abruptly merged into normal appearing 
bowel. The mesentery of the distal 24 cm. of the ileum was thickened and boggy, and 
there were several enlarged lymph nodes in the base of the mesentery near the ileocecal 
junction. The presenting surface of the cecum and ascending colon did not appear or 
feel to be involved, but in the appendiceal region the cecum was tightly fused to the 
ileum by a well organized fibrotic membrane. The appendix was not visible nor could 
it be palpated in spite of a careful search. There was no evidence of fistula formation. 
While manipulating the bowel about two to three cc. of cream colored pus escaped from 
the base of the mesentery where it was adherent to the cecum, a culture of which was 
reported as containing, B. prolcus. Because of the free pus it was deemed unwise to do 
more than a short circuiting anastomosis between the terminal ileum and the transverse 
colon. Convalescence from this first stage was uneventful. 

At the second operation, after an interval of 16 daj’s, we found no important change 
in the gross pathology seen at the first operation other than a few fine fibrous adhesions 
at the site of our previous operative field. At this stage the ileum was transected about 
eight cm. distal to the anastomosis and the proximal open end was inverted. The trans- 
verse colon was then transected about the same distance from the anastomosis and its 
open end inverted, following which the terminal ileum, appendix, cecum, ascending colon 
and a portion of the transverse colon were excised. The abdomen was closed without 
drainage. An uneventful convalescence followed. About six months later she had 
gained 34 pounds and was having two or three normal bowel movements daily and had 
returned to her household duties. 

A follow up study with a barium enema at this time showed that the ileocolostomy 
was functioning properly. 

Dr. Emil Goetscii (Brooklyn, N. Y.). — I have had one experience re- 
cently with regional ileitis. This was a few months ago, before I had become 
at all familiar with this disease. Since I had an opportunity to study this 
condition and to operate for it, I became interested and had an opportunity 
to review Doctor Krohn’s series of cases which were reported from the Mt. 
Sinai Hospital in New York City. 

I thoroughly agree with the statement of Doctor Mixter concerning the 
great difificulty in handling the mesentery which so often is enormously thick- 
ened, very fragile and extremely vascular. In addition in these cases, as 
in mine, there was a large segment of small bowel firmly adherent and bound 
up in one large mass in the right lower part of the abdomen. I should like 
to emphasize the very extensive nature of the operation which must be seri- 
ously considered particularly in the patient who is often not in the best of 
condition. Consequently it might be well, as was pointed out in Doctor 
Krohn’s paper, to adopt the two stage operation, namely an ileocolostomy as 
the first stage and then after a period possibly of even several months, re- 
section of the diseased small bowel in the second stage. This would allow for 
some subsidence of the inflammation and the edema, and the ultimate operative 
results might be better. 

As you see, the mortality in the series here reported was over 33% per 
cent, which in a way seems very high. It would seem that after ileocolostomy 
in these cases obstruction might occur following _ contraction in the large 
amount of diseased adherent small bowel in the region of the terminal ileum, 
but strikingly this is not the case. In spite of the extensive fibrosis, inequali- 
ties in the caliber of the lumen, strictures and dilatations and even perfora- 
tions, obstruction is not common. 
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In my case, the primary resection was rather well borne, but the patient 
died a few days after operation from general asthenia. I have felt that this 
fatal outcome might have been avoided had I done a two stage operation. 

I make this suggestion in general in the hope that the rather high mortality 
of primary resection may be reduced. 

Dr. Harold Brunn (San Francisco, Calif.). — Crohn and his co-workers 
have done a real service in describing an entity which passed under various 
names and more or less defied classification. A group of us reported three 
cases soon after Crohn’s paper appeared and since that time we have had two 
more cases. 

The first case was that of a young lady who had been operated upon for 
appendicitis. A mass was found in the center of which was an abscess be- 
tween the cecum and the ileum. The appendix, however, was quite normal. 
This mass was hard and fibrous and was drained. The patient made a good 
recovery and was discharged. During this interval we were fortunate to 
read Crohn’s paper, and later when the patient developed signs of obstruc- 
tion we recognized the case as belonging to this group. A resection was satis- 
factorily performed, and the patient recovered. 

Our most interesting case was that of a young medical student, 24 years 
of age, who had had cramp-like pains in his abdomen from the time he was 

II years of age. His health, however, was fairly good for many years ex- 
cept that he was always thin and anemic in appearance. His present illness 
started in July, 1932, when he had continuous attacks of abdominal cramps, 
nausea and vomiting. At this time a diagnosis of pyloric spasm was made 
with etiology undetermined. In December, 1933, he reentered the hospital 
with abdominal cramps and a loss of 20 pounds during the preceding five 
months. His symptoms now were so severe that he was incapacitated. Roent- 
genography showed the jejunum to have four large dilatations with constric- 
tions between them. 

The patient was operated upon and the bowel removed and a side-to-side 
anastomosis made, but the patient died. 

It was because of this case involving the jejunum that we felt the name 
regional ileitis did not apply and therefore considered changing the name to 
making it more inclusive and suggested chronic cicatrizing enteritis as a more 
descriptive term. However, regional ileitis seems to be accepted by the pro- 
fession and will no doubt keep its place in the literature in spite of the fact 
that it is not entirely descriptive. 

I was interested in the observation made that this disease appears to be 
more frequent among Hebrews. Of the five cases we have had all but one 
occurred in the Jewish race. 

_Dr. Emmet Rixford (San Francisco, Calif.). — I suspect that regional 
ileitis or enteritis is perhaps more common than we ordinarily think. Most 
of the cases described by Doctor Mixter are chronic cases. Acute cases are 
not uncommon, and I have had the experience of operating upon a few of 
them under the diagnosis of appendicitis. In a recent instance in the person 
of a young physician: Leukocytes, 15,000; slight tenderness in region of 
appendix ; slight fever ; mouth temperature, 100° ; pulse, 90. On operation 
the lower two and one-half or three inches of the ileum was seen to be en- 
gorged, in active peristalsis, red, swollen and covered with an exudate. The 
appendix seemed quite innocent but was removed for bacteriologic examina- 
tion. Some enlargement of the mesenteric lymph nodes. Prompt recovery. 
There has been no recurrence in the past eight years. 
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In 1894 I was a very young man, young in surgery. One of my class- 
mates who was much more of a student than I had a copy of Reginald 
Heber Fitz’s paper on appendicitis, as well as Talamon’s article. He there- 
fore knew much more about appendicitis than I did. He was suddenly seized 
with acute abdominal pain, with localized tenderness, and made up his mind 
from his reading that he had acute appendicitis. It was before the days of 
the leukocyte count. I could not dispute his diagnosis. He said, “I must be 
operated upon.” I demurred, whereupon he said, “If I die I wish you to 
perform an autopsy, and if you find that I could have been saved by operation, 
as a friend of mine you see to it that it is put upon my gravestone, ‘Robert J., 
died a martyr of conservative surgery.’ ” The best that I could do under the 
circumstances was to go to my old preceptor, Dr. Levi Cooper Lane. Being 
a very wise man Doctor Lane said, “Do not operate but call Dr. Clinton Cush- 
ing.” Cushing said, “Are you sure it is not typhoid fever?” He thought 
best however to open the abdomen whereupon it was evident that the lower 
foot or more of the ileum was in violent peristalsis, mesenteric nodes greatly 
enlarged. One of these nodes was removed for microscopic examination and 
nothing further was done. Patient went through a very stormy session with 
typical typhoid fever. I mention this case not merely for the dramatic story 
(patient finally got well) but to call attention to the fact that typhoid fever 
has been so nearly eliminated by our public health propaganda that we do not 
have enough cases these days to properly teach our students. Possibly some 
more modern student will operate for appendicitis in acute typhoid ileitis. 

Dr. Charles G. Mixter (Boston, Mass).' — I wish to express my thanks 
for this liberal discussion. There are two things I do want to speak of. The 
first is the question of etiology. It is obscure, and bacteriologically we have 
only a suggestion thus far to follow. 

As far as the appendix goes, I believe that certainly not all cases can be 
traced to any appendiceal involvement, because we have had those cases in 
which the lesion was inspected at a relatively early date in which the appendix 
was apparently not involved at all. Furthermore, we have seen no case in 
which the mucosal evidence was such as to lead us to consider it a primary 
cause. 

The sequence of operative procedure, I think, is extremely interesting to 
consider because although our mortality has been high, our high percentage 
occurred in complicated cases. I believe that there are a certain number of 
cases that are spontaneously arrested and resolve. I have not included them 
in- this list, but we have seen two such cases at the operating table that have 
apparently later subsided spontaneously. 

On the other hand, we have seen a very considerable number of cases 
that have progressed from a simple primary lesion without demonstrable 
fistulae or abscesses, that progress following a stage procedure. They form 
abscesses and fistulae later, and the secondary operation is definitely more 
hazardous. Furthermore, the inflammatory reaction has not appreciably 
subsided by the side tracking procedure and there still is an edematous, 
engorged and inflamed mesentery which bleeds freely and causes you as much 
difficulty as it would have had originally. Furthermore the risks of fistulae 
and abscess formation are added. 
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NON-SPECIFIC GRANULOMA OF ILEOCECAL REGION 

Horace Binney, M.D. 

Boston, Mass. 

Since the appearance of Tietze’s^ report in 1920 upon “Inflammatory 
Tumors of the Large Intestine,” there has been a growing interest in this 
pathologic condition and consequently an increasing amount of attention 
paid to the subject by pathologists and surgeons. 

Although Dalziel,^ in England, called attention in 1913 to an inflammatory 
condition which he termed “chronic interstitial enteritis,” involving parts of 
both small and large intestine, there appears to have been no other publication 
in the English language until 1923 when Moschowitz and Wilensky® of New 
York reported on “Non-Specific Granuloma of the Intestine.” Since then in 
America an increasing interest has been shown, and comprehensive reports 
were made by Mock^ (1931), Ci'ohn, Ginzburg and Oppenheimer^ (1932), 
and Ginzburg and Oppenheimer® (1933). In these articles the clinical 
similiarity of “non-specific granuloma” to other conditions, notably hyper- 
trophic tuberculosis, was emphasized, and the pathology, symptomatology and 
clinical appearances fully described. The importance of the subject, due to 
the difficulties in diagnosis, and lack of uniformity in methods of treatment, 
has led to the publication by many authors of personal case reports, chiefly 
of conditions involving the lower end of the ileum, and using the terms 
“terminal” or “regional ileitis” as suggested by Crohn, Ginzburg and Oppen- 
heimer. The latter authors considered the condition affecting the terminal 
ileum and ileocecal region to be a pathologic entity. Homans,’’' who reported 
two cases in 1933, takes issue with them on this point. In his discussion of 
the pathology, he points out the identity of the pathologic lesion in the small 
intestine with granuloma of the various parts of the large intestine but admits 
that “regional ileitis” should be considered a clinical entity. Certainly the 
rather striking — although variable — characteristics of the disease in this region 
differentiate it from that in other portions of the bowel and the tendency 
to so group these cases is reasonable. The relatively large number of re- 
ported cases in the past few years, of lesions in the lower ileum or ileocecal 
region, supports this view. 

A personal experience with two cases during the past two years has led 
the writer to a study of the reports, in this country and England, upon cases 
involving the lower ileum or ileocecal region. The purpose of this article 
is to present the clinical findings, diagnostic difficulties and results of treat- 
ment of this group of cases. This report is chiefly concerned with disease 
of the lower ileum and ileocecal region, of which there have been collected 
24 from the literature, to which the writer’s two personal cases are added, 
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making a group of 26 cases (Table I). In a few of the included cases the 
disease was more generalized. 

Etiology . — In this series the youngest patient was five years old, the oldest, 
64. The largest number by decades was between 20 and 30 years, 26 per 
cent. (5 to 10, 3 cases; ii to 15, i case; 16 to 20, 4 cases; 21 to 25, 3 cases; 
26 to 30, 4 cases; 31 to 35, i case; 36 to 40, i case; 41 to 45, 2 cases; 46 to 
50, 2 cases; 51 to 55, i case; 56 to 60, i case; 61 to 65, i case’; 2 ages not 
stated). 

As to predisposing causes, there appears to 1 )e no constant factor in the 
way of previous disease, habit or circumstance of life hearing upon the con- 
dition of the gastro-iiitestinal tract. A possible exception exists in the his- 
tory of our two cases, in both of which a suspicion of tuberculosis of the 
nodes at the hilum, and in one of concurrent mesenteric and spinal involve- 
ment. This point will he discussed later in the article. 

Bacteriology. — Repeated attempts to demonstrate specific organisms by 
different pathologists have uniformly failed. In a few reported cases strep- 
tococci were found, as was the case in both of ours. 

Pathology . — In only a few of the cases were full pathologic reports 
given. Those adequately descrilied agree closely, both in gross appearance 
and microscopic detail, with the description given by Ginzburg and Oppen- 
heimer. This is a concise summary of the process and is worth quoting 
here. “The persistence of infection or inability of the intestine to overcome 
it leads to a series of reparative and destructive processes, resulting in the 
formation of either hypertrophic peri-intestinal masses or extensive intra- 
mural hypertrophic ulcerative and stenosing lesions or a combination of 
both.” The microscope shows “various stages of acute or chronic inflam- 
mation with infiltration hy lymphocytes, polymorphonuclear leukocytes, 
plasma cells and mast cells, with varying degrees of fibroblastic proliferation, 
and often degenerative changes. Giant cells are common, probably due to 
particles of vegetable mater entrapped in ulcers. These may form nodules 
which, when present in the serous layer, are difficult to distinguish from 
tubercles. These ‘vegetable’ cells may be responsible for hyperplastic 
fibrosis. To this should be added the occasional presence of abscess, due to 
perforation of an ulcer, and doubtless explaining the development of fistulae 
between adjacent portions of bowel, or into other organs or even through 
the abdominal wall. If the perforation is into the abdominal cavity, a peri- 
toneal abscess results.” According to Ginzburg and Oppenheimer, in 
“regional ileitis” the lesion is most marked at the ileocecal valve and dimin- 
ishes proximally, rarely extending higher than 12 to 15 inches: the process 
starts with ulceration along the mesenteric side of the bowel ; in the second 
stage there is perforation or extreme proliferation in the submucosa, the 
third stage being a conversion of the terminal ileum into a thickened, rigid, 
hose-like tube. Linear ulcerations along the mesenteric border are common, 
while near the cecum the mucosa is atrophic with papillary excrescences, 
especially near the ileocecal valve. 
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Clinical Picture. — ^^Vith such a variety of pathologic conditions in the 
different stages of the process, it follows that the symptoms will vary greatly 
in different cases, Ginzburg and Oppenheimer describe four clinical types, 
as follows: 

(1) Symptoms Simulating Appendicitis. — The majority of cases fall 
under this head. While the picture is not clear cut, in general the symptoms 
point definitely to the right lower quadrant, beginning with localized pain, 
with more or less spasm and tenderness. If accompanied with fever, nausea 
or vomiting and leukocytosis the picture naturally suggests acute appendi- 
citis. The symptoms may be mild and recurrent ; however, diarrhea or con- 
stipation may occur and in many cases the picture is of so called chronic 
appendicitis. In our collected series the diagnosis was appendicitis, or the 
appendix had previously been removed, in 14 cases (53-S per cent). 

At operation the lower ileum is found to be soggy and edematous with 
large nodes in the mesentery, or in some cases abscess is already present. 
Drainage may be followed by fistula, or primary healing may occur with 
secondary breaking down, weeks or months later (Ginzburg and Oppen- 
heimer). This was the case in both of our personal cases, and in 19 per 
cent of the series. 

In a recent case at the Boston City Hospital, a boy of nine years, 'oper- 
ated upon by Dr. N. C. Browder (not included in the series), there was 
bloody fluid in the abdomen, the appendix was normal, the lower ileum showed 
hemorrhagic areas varying from one to five inches in length — and enlarged 
mesenteric nodes were found. Such a picture suggests t3^phoid but there 
was a leukocytosis and the patient made a prompt recovery after operation 
(appendectomy). Possibly it represents ileitis in an early stage. 

(2) Symptoms of Ulcerative Colitis. — This type is rather uncommon 
and shows diarrhea, loss of weight and strength, secondary anemia and 
mild colicky pains. Of the series, only two seem to fit into this group at the 
time the lesion was recognized. Both of Homans’ cases gave a previous 
history of diarrhea, but had progressed to the stage of partial obstruction 
and palpable tumor when seen by him. The stools show occult blood rather 
than free blood of ulcerative colitis. 

(3) Symptoms of Chronic Partial Obstruction. — Ginzburg and Oppen- 
heimer found this the most common t3^pe, sometimes preceded by the first 
or second. Cramps, borborygmi and visible peristalsis are prominent symp- 
toms often lasting from one to three 3'^ears. Sooner or later a mass develops, 
leading to the diagnosis of hyperplastic tuberculosis or neoplasm. Eleven of 
the 26 cases were of this t3^pe (42 per cent). 

(4) Cluonic Int} actable Fistulae. — Both of our cases developed a fistula, 
one after appendectomy and recurring after attempted closure; the second 
followed drainage of abscess found at the first operation. In the series, four 
(15 per cent) were of this group. 
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Diagnosis . — Even a superficial glance at the published case reports affords 
sufficient explanation for failure to make a correct diagnosis on history and 
physical findings. Naturally few of the earlier observers knew anything 
of the pathology of this disease: and often the diagnosis was unsuspected 
until resection for supposed tuberculosis or neoplasm was carried out, and the 
true diagnosis was made by the microscope. 

In a few instances during the past three or four years the diagnosis has 
been suspected by the surgeon (Clute,® Homans) with the aid of a roentgeno- 
logic examination. The close similarity to other lesions makes an exact 
diagnosis exceedingly difficult if not impossible. Tuberculosis of the hyper- 
plastic type probably is more often confused with non-specific granuloma in 
this region than other conditions, such as carcinoma, sarcoma, or syphilis 
leading to tumor formation. The use of the roentgen ray may be precluded 
in cases of the acute appendicitis type or where vomiting is present. Its 
value, however, in selected cases is well brought out by Kantor” who, in 
1934, reported on a study from the roentgenologic standpoint, of six cases 
operated upon by Dr. A. A. Berg. In these, his findings were : 

(1) A constant filling defect in the lower ileum. 

(2) In 50 per cent the small intestine showed abnormal shape of the 
loops proximal to the filling defect. 

(3) Actual obstruction in some cases (here 30 per cent) causing reten- 
tion of the barium meal in the ileum nine or more hours after administration 
and dilatation of proximal loops. 

(4) The “string sign,” a thin, irregular linear shadow suggesting a 
cotton string in appearance and extending more or less continuously through 
the entire filling defect and ending at the ileocecal valve. This is the most 
striking filling defect and was present in four of the six cases. This, how- 
ever, does not exclude tuberculosis, syphilis or sarcoma. 

He emphasizes the importance of frequent films, every hour or so, after 
administration, to avoid missing the passage of the barium meal through the 
constricted portion. In his series, the diagnosis was made before operation 
in one case only. The possibility of preoperative diagnosis will depend upon 
the stage in which the patient is seen, as indicated by the four clinical picture 
groups outlined above. In the first group, when acute appendicitis may be 
closely simulated, the roentgen ray will usually be inapplicable on account 
of nausea and vomiting. Here the diagnosis can be made only after the dis- 
ease is exposed at operation. In the other groups, the roentgenologic technic 
suggested by Kantor may help to suggest the strong possibility of regional 
ileitis, especially in cases which present a history of repeated attacks over a 
period too long for the relatively short course of tuberculosis or malignant 
disease. Where the disease is of the chronic ulcerative type, the absence of 
free blood in the stools, as emphasized by Homans, is of importance. 

Prognosis . — Of this collected series of 26 cases, but one patient died 
following operation. This was Dalziel’s case, in which exploration only was 
performed on account of a very extensive process producing signs of chronic 
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obstruction. A study of the group resembling appendicitis shows that many 
of those in which appendectomy only is done will have further symptoms. 
Crohn, Ginzburg and Oppenheimer found that 50 per cent of the cases 
observed by them had been previously subjected to appendectomy. In the 
collected series here studied, eight cases had had no further operative treat- 
ment at the time of reporting. Four of these reported by Rockey^® have not 
been followed long enough since operation to be considered cured. Of the 
remaining four, one (Friedenwald^^) was unrelieved and symptoms were 
continuing at the end of two years. The other three, (Moschowitz and Wil- 
ensky, Gordon,^^ Phillips^®) showed recurrence of symptoms in from five 
months to two years. From this series, therefore, one cannot deduce that 
appendectomy alone is ever followed by permanent cure, nor is there any 
suggestion from a study of the pathology that such a result can be expected. 
The other 18 cases of the series, which had had previous appendectomy 
without permanent relief, were subjected to the following operations and 
showed results, as follows; 

Drainage of Abscess . — One case (Clute). Improved. 

lleocolostomy . — (Side-tracking.) Three cases (Friedenwald, two), (Clute, 
one). Recovery. 

Resection and lleocolostomy . — Fourteen cases, in one of which the late 
result is not known. In two (Moschowitz and Peterson^"^) fistulae developed. 
In one (Homans) the patient improved, and in another (Homans) there 
was recurrence in ileum. In the remaining ten cases “recovery” or “well” 
after periods from six months to two and one-half years, was noted. 

Summing up the results in the whole series, one may say that the mot- 
tality in this disease is low (less than 4 per cent) considering that operations 
of considerable gravity may be necessary to effect a cure : that appendectomy 
probably influences the course of the disease but little; that ileocolostomy 
alone may be followed by permanent relief in some cases, but as yet this is 
sub judice and that radical removal of the diseased intestine gives the best 
chance of permanent cure (71 per cent in this series). 

Treatment . — ^The fact that many of the cases in this series had beeit 
given more or less prolonged medical treatment without lasting benefit 
indicates that surgery is necessary to effect a cure in all cases. This con- 
clusion must be qualified, however, by the statement that Eggers found one 
of his cases benefited by roentgen ray therapy following a side-tracking 
operation only. Peterson also had a similar experience, the improvement 
lasting for five years. Both cases later came to further operation so that how 
much importance can be given to the roentgen ray therapy rather than the 
ileocolostomy is a question. It is probably fair to say that in selected rela- 
tively early cases, this method of treatment should be given further trial. As 
to the precise operative procedure to be chosen, it is apparent that although 
ileocolostomy alone had been followed by temporary benefit, it cannot be 
expected to effect a cure in any large proportion of cases. In cases compli- 
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cated by abscess or fistula, or in patients whose general condition does not 
warrant radical treatment, it may prove of great temporary value. This 
certainly was true in our second case. 

Resection of the diseased bowel has been more effective in producing a 
cure than any other procedure, and must be regarded as the operation of 
choice in the large majority of cases. While a side-to-side anastomosis, either 
previously or at the time of resection, has been employed in most cases, in 
our first case we obtained a good result by an end-to-end anastomosis be- 
tween the dilated end of the ileum and the ascending colon. 

Case Reports 

Case i. — ^Joseph H., aged 19, was admitted to the Boston City Hospital, First 
Surgical Service, January 25, 1934, complaining of a tenderness in the region of an 
appendectomy scar. 

Previous History . — Whooping cough as a child. Tonsillectomy at eleven years of 
age ; otherwise healthy, good appetite, bowels regular. About five years ago had a sudden 
attack of abdominal pain, below the umbilicus, somewhat relieved after vomiting. Next 
day was admitted to the hospital, where symptoms recurred to a milder degree. There 
had been a similar mild attack si.x months before. Temperature, 100° ; white blood cells, 
7, 200 ; polymorphonuclears, 82 per cent. 

Physical E.vamination . — Negative except for tenderness in right lower quadrant and 
several small “olive-like” masses palpable in this region on deep pressure. No spasm. 
Symptoms subsided and patient was discharged four days later with diagnosis of sub- 
acute appendicitis and “tabes mesenterica.” 

Five weeks later had an attack of right lower quadrant pain, with vomiting. Pain 
was of collickj’^ nature — every 15 to 20 minutes — lasting one to two minutes. After two 
days, pain less severe. After a week readmitted. Tender over appendix region. Next 
day appendectomy under local anesthesia. Some free fluid present. Appendix retrocecal 
and bound down by adhesions to cecum in proximal half. Wound closed. Kahn nega- 
tive. Pathologic report: Healed appendicitis. Normal convalescence. Discharged on 
eleventh day. 

About a month after the appendectomy he began to have cramp-like pains in the 
lower abdomen, worse in right lower quadrant. During attacks he felt a lump in this 
region which became tender. Usually he felt better after bowels moved. Bowels fairly 
regular. Pain aggravated by cathartics. As attacks increased in severity, he was again 
admitted on the medical service for observation (September, 1931). At this time he 
appeared poorly nourished. P. M. temperature 100® F. Slight tenderness and spasm 
noted in right lower quadrant. Nauseated at times. Examination of chest showed 
diminished resonance at left apex : no rales. Roentgenologic examination showed moder- 
ate infiltration of left apical region. Sputum negative for tuberculosis. As some rigidity 
of spine was noticed, roentgenograms were taken which were reported as tuberculosis of 
eleventh and twelfth dorsal vertebrae. Stools negative for T. B. and for occult blood. 
Barium enema negative, but “cecum is tender.” At this time he had lost about 15 
pounds in weight. Was discharged to a tuberculosis sanitarium in October, 1931, where 
he received palliative treatment, rest in bed and heliotherapy. He improved, gaining in 
weight, finally resuming an active life and was discharged “arrested” in February, 1933. 

At time of admission to our service (January, 1934), he stated that for past three 
years occasional sharp pains in region of scar, lasting a few minutes, have continued. 
Gained weight in past two years, good oppetite and bowels regular. Recently noticed a 
swelling in region of scar, painful and tender for past two days. Examination showed a 
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reddened, fluctuant mass in this region, two inches in diameter, very tender on pressure. 
Temperature, 99® F. Urine negative. The abscess was incised and drained. Discharged 
two days later to out patient department. Two weeks later the discharge became fecal 
and he was readmitted February 15, 1934- At this time impaired resonance of left lung 
apex and slight lower dorsal kyphosis noted. Mass in region of scar with fistula in 
center, Diagnosis.—Tuberculosis (?), regional ileitis (?). 

Cultures from fistula showed B. Colt, diphtheroids, Staphylococcus aureus and Strepto- 
coccus viridans. 

As the fistula showed no tendency to close, he reentered tiie hospital and on April i, 
1934, under spinal anesthesia, tract of fistula excised down to the cecum and cecal opening 
closed, but it soon reopened. Patient again left the hospital with the fistula discharging, 
but was readmitted October 29, 1934, a second fistula having developed. Painful attacks 
apparently less severe during past year. The diagnosis was now probable tuberculosis of 
the cecum and radical operation was advised and accepted. On November 7, 1934, under 
gas-oxygen anesthesia, the fistulae were packed with gauze and an incision six inches in 
length, avoiding the fistulae, was made and cecum developed by dividing adhesions. In 
the process the cecum was opened, the wall being very thin in places, elsewhere much 
thickened, especially about the ileocecal valve. Cecum packed with gauze and lower 
ileum freed, found pale in color, markedly distended and wall moderately thickened. The 
condition was recognized by my assistant. Dr. Joseph Tartakoff, as regional, (terminal) 
ileitis. Resection of the ileocecal region, five inches of colon and two inches of the ileum, 
was carried out, and owing to the dilated condition of the ileum, end-to-end anastomosis 
in two layers performed. Owing to the bowel having been opened, a cigarette wick was 
placed into the pelvis and wound dosed about it. Patient made a good recovery, drain 
being removed on the seventh day. Discharged on the fifteenth day. Bowels moving 
normally. The patient has had no further trouble to date. 

Pathologic Report. — ^Joseph H., S-34-3838. Gross. — Specimen consists of two masses 
of tissue, one measuring 4 by 2 by i cm,, covered on one narrow surface by skin which 
has several ulcerated areas 2-3 Mm. in diameter. Subcutaneous tissue is reddish-gray 
and firm. Cut surface shows sinus tract through subcutaneous tissue to ulcerated area in 
skin. Second mass of tissue measures 14 by 7 by 2 cm. One surface is covered with 
markedly, injected mucous membrane, from which several pedunculated polyps 1-2 cm. in 
diameter project. Several ulcerated areas in mucous membrane. Walls markedly thick- 
ened. Edges have been cauterized. 

Microscopic. — Ileum. Mucosa. — Considerable portion of mucosa replaced by vascular 
granulation tissue densely Infiltrated with lymphocytes, plasma cells and eosinophiles. 
Elsewhere the intact mucosa shows some increased connective tissue containing numerous 
lymphocytes, plasma cells and eosinophiles. Submucosa. — Increased connective tissue be- 
neath granulation tissue described above. This area of connective tissue and adjacent 
normal submucosa densely infiltrated with the same types of cells as the mucosa, Mus- 
cularis.— Numerous lymphocytes, plasma cells and eosinophiles. Serosa.— Increased 
connective tissue. Focal collections of lymphocytes, plasma cells and eosinophiles. Sec- 
tion from most proximal portion of ileum shows same process as described above but less 
marked in degree. 

Cecum. Mucosa. Villous-like projections in places. In one area mucosa replaced 
by granulation tissue thickly infiltrated with lymphocytes and plasma cells. Lymph 
follicles hyperplastic. Submucosa.— Increased amount of dense fibrous tissue. Foci of 
many lymphocytes, plasma cells and eosinophiles. Occasional dilated gland filled with 
mucus. Muscularis. Some perivascular collections of lymphocytes, plasma cells and a 
few eosinophiles. Serosa. Dense fibrous tissue with focal collections of plasma cells, 
lymphocytes and occasional eosinophiles. 

Case 2. Gertrude H., an 18 year old school girl, was admitted to the hospital on the 
Medical Service November 28, 1933, with the following history. The Family History 
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revealed that a sister, now deceased, had been under treatment for supposed pulmonary 
tuberculosis * 

Past History . — Tonsillectomy at 4 years. Otitis media at eight years. Six years 
ago was run down and had a cough all winter but no night sweats or hemoptysis. Four 
years ago, after an attack of pain in back, chills, fever and nausea, the cough returned. 
Admitted to hospital where fluid was found in left chest posteriorly. Tapped and 1,000 
cc. fluid aspirated. Kahn negative. Roentgenologic Report. — “Thickened pleura at left 
base.” Six weeks later was discharged with diagnosis of tubercular pleurisy to a sani- 
tarium where hilum tuberculosis was diagnosed. An intradermal test was positive. 
After a stay of ten months she had gained 16 pounds and was discharged for home care. 
Two years ago she was operated on at another hospital for ischiorectal abscess. She 
appears to have been in fair health until six months ago when noticed a small, tender 
lump in the right lower quadrant and was readmitted to the same hospital. The diagnosis 
was acute appendicitis and operation performed under ether. On exposing the appendix 
a mass found involving four inches of terminal ileum. Bowel much thickened and 
edematous. No free fluid. Appendix removed. Wound closed. Normal convalescence. 
Discharged on eighteenth day with diagnosis of intestinal tuberculosis. 

Present Illness . — Four months ago again noticed the lump in right lower quadrant. 
It increased in size and became tender. She began to have attacks of sharp pain in this 
region and to lose weight. Occasional vomiting and latelj', a dull pain, getting worse. 

Physical E.vaniinaiion. — Temperature, normal ; blood pressure, 120/80. A hard, 
rounded, slightly tender mass, 8 by 8 cm., in right lower quadrant; not adherent to ab- 
dominal wall. Can be felt bimanually through the rectum. Urine negative. Kahn 
negative. Hemoglobin, 65 per cent; white blood cells, 11,000. Tuberculin test positive. 
Stool negative for tuberculosis. Roentgenologic Examination. — Barium enema shows 
cecum displaced upwards by mass. Meal showed “cecum and lower ileum irritable and 
spastic.” Moderate delay at ileocecal region but ileum empty after 24 hours. 

Progress Note . — In spite of ultraviolet, high vitamin and supportive treatment for 
some weeks, during which there was no nausea or vomiting and bowels acted normally, 
the mass continued to increase and painful attacks persisted, with occasional fever. Opera- 
tion advised with intention of doing a side-tracking operation, supposedly for tuberculosis 
of cecum. Transferred to First Surgical Service. 

On February 10, 1934, under spinal anesthesia supplemented by gas-oxygen, a six 

* The sister’s history became known to us after this article was written. There is a 
striking similarity in the two cases, vie., an illness covering a period of several years, 
beginning with supposed pulmonary tuberculosis and diagnosed as such by roentgen ray, 
then fistula or ischiorectal abscess, and finally abdominal symptoms and discovery of mass 
in region of cecum. The sister’s history was, briefly, as follows: At the age of 13 was 
seen at the out patient department of the Boston City Hospital where fever and dulness in 
left apex were noted, and roentgenogram showed peribronchial infiltration. Mass in region 
of cecum noted. Was advised to have home treatment. This was continued for five years 
when, an extensive fistula in ano having developed, she was operated upon in another city. 
Several operations were performed during her twentieth year without accomplishing 
complete healing. During the next year she began to have cramp-like pains and some 
constipation and finally an acute attack with fever, pain, spasm, tenderness and a mass 
felt in right lower quadrant. Exploration revealed a tumor of ascending colon, attached 
to right kidney : considered inoperable, ileocolostomy performed. During the next year, 
pain and obstructive symptoms occurred off and on and finally in her twenty-second year 
resection was carried out. She died from shock 12 hours later. At the first operation 
the appendix was found only slightly thickened and congested. The specimen removed at 
the second operation was sent to Dr. F. B. Mallory, who found “chronic ulceration; no 
evidence of tuberculosis.” 
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inch right rectus incision made over the mass. Peritoneum found much thickened. In- 
cision prolonged upward and peritoneum entered ; mass adherent to abdominal wall, size 
of an orange. In attempting to free it on outer side, pus cavity entered. Yellowish 
necrotic material escaped, 4 or 5 cc. in amount, apparently tuberculous. Cavity packed. 
Incision carried around inner side of mass, lower ileum brought up and lateral anastomosis 
made with transverse colon, with two layers of chromic gut. Wound closed except for 
small drain into abscess pocket. Material from abscess sent to laboratory where guinea- 
pig inoculation proved negative. Culture showed mixed growth, including streptococci. 
Fair convalescence. Fecal discharge developed from sinus to abscess cavity. After six 
weeks sinus much smaller but still draining. Patient discharged after eight weeks. 

After returning home the patient gradually improved in health and was free of pain- 
ful attacks, bowels moving normally. During rest of 1934 and early months of 1935, in 
good health save for the discharging sinus. By this time our attention had been called to 
“regional ileitis” and our probable error in diagnosis realized. Accordingly, when the 
patient returned for examination early in April, 1935, it was felt that only removal of the 
ileocecal region would cure the condition. Operation was advised and accepted and the 
patient reentered the Boston City Hospital April 14, 1935. Two days later, under spinal 
and gas-oxygen anesthesia, the sinus was isolated. The ileocecal region exposed and 
about four inches of cecum and ascending colon removed, the ends of bowel closed without 
drainage. The patient made a good recovery and was discharged two and one-half weeks 
after operation. She has been well up to the present time. 

Pathologic Report . — Gertude H. S-35-1107. Gross . — Specimen consists of lower 
ileum and cecum. Entire specimen 21 cm. long, of which 17 cm. is the ileum. Proximal 
8 cm. of ileum are only slightly thickened. Mucosa thrown up into many transverse 
folds. Walls of remainder of ileum average i cm. in thickness. The mucosa is thrown up 
into many folds, is soft and edematous. Slight thickening of muscularis. The ileum 
within 3 cm. of ileocecal valve and most of cecum has a thick, fibrous, firm,, stiff wall. 
The lumen in this portion is only 8 Mm. in diameter. About i cm. proximal to the 
ileocecal valve is the ostium of a fistula which goes through the wall of the ileum and 
continues for 1.5 cm., the wall of the latter consisting of fat and fibrous tissue and lined 
with grayish-red granulation tissue. Portion of cecum inferior to ileocecal Valve has its 
lumen completely obliterated by the thick contracting ligneous fibrous walk Marked 
injection of all the mucosa. Entire serosa moderately thickened, grayish-white and 
granular. 

Microscopic. — Proximal Ileum . — Essentially negative save for hyperplasia of lymphoid 
tissue. 

Distal Ileum : Mucosa. — In one area, mucosa is lacking, being replaced by granulation 
tissue densely infiltrated with lymphocytes and plasma cells. Remaining mucosa contains 
numerous lymphocytes, plasma cells and eosinophiles. Submucosa. — Numerous lymph 
follicles, perivascular collections of lymphocytes and plasma cells and diffusely scattered 
cells of the same type as well as eosinophiles. Connective tissue greatly increased re- 
sulting in marked thickening of this layer. Muscularis.— Perivascular collections of 
lymphocytes and plasma cells. Serosa. — ^Increased connective tissue. Scattered lymph 
follicles. Perivascular collections of lymphocytes and plasma cells. Several foreign body 
giant cells containing crystalline material. 

Ccaon.— Mucosa shows changes similar to those of the distal ileum. Submucosa.— 
Markedly thickened due to proliferation of connective tissue, formation of lymph follicles 
and infiltration with lymphocytes, plasma cells and some eosinophiles. At one point, a 
focal collection of large mononuclears and two giant cells. Muscularis. — Infiltrated with 
a moderate number of lymphocytes and plasma cells. Serosa.— Increased amount of con- 
nective tissue containing both diffusely scattered and focal collections of lymphocytes and 
plasma cells. 

Colon. — Negative. 
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SUMMARY AND CONCLUSIONS 

(1) A Study of 24 cases reported in the literature, with the addition of 
two personal cases, is presented. 

(2) The present day knowledge as to etiology, pathology and clinical pic- 
tures is reviewed. 

(3) The prognosis for life is favorable, the mortality in this series being 
4 per cent. To effect a cure, radical surgery with or without roentgen ray 
therapy seems necessary. 

(4) Resection of the diseased bowel, either preceded or accompanied by 
ileocolostomy, is the most effective treatment in tlie majority of cases. 
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COLECTOMY FOR ADENOMATOSIS AND PSEUD OPOLYPOSIS 

A REPORT OF FIVE ADDITIONAL CASES 

Fred W. Rankin, M.D. 

Lexington, Ky. 

In 1931, at the meeting of the American Surgical Association in San 
Francisco, I reported six cases in which total ablation of the large bowel and 
rectum had been done for either familial adenomatosis or complicated chronic 
ulcerative colitis which had destroyed the bowel functionally, leaving it a 
focus of infection besides producing other unpleasant sequelae. 

To this report I now wish to add five cases which I have operated upon 
during the past three years, in three of which extirpation of the colon was 
done for the familial variety of adenomatosis, while in the other two the 
secondary indication of ulcerative colitis necessitated surgery. 

In the two series, the entire colon and rectum was sacrificed in seven 
cases, while in four the whole colon was removed, leaving the rectum. In 
two of these cases the rectum was saved by a deliberately planned procedure 
with the idea of destroying the polypi and subsequently reestablishing the 
continuity of the gastro-intestinal tract by an anastomosis between the ter- 
minal ileum and the rectal stump. This was accomplished successfully in 
one case, but in the other case an operative mortality following the colectomy 
prevented the carrying out of the planned procedure. 

In the other two cases in which operation was done for chronic ulcerative 
colitis, the rectum was not excised, but I assume that there is a strong possi- 
bilit}^ that this may be necessary at a subsequent stage, although at present the 
health of the two individuals is extremely good and they have resumed their 
usual occupations. 

The question of saving the rectum and destroying the polypi, thus obviat- 
ing the sacrifice of the sphincteric mechanism and the permanent use of an 
ileostomy, seems to be favorably answered for certain cases by the result not 
only in the case successfully treated by this method, but in the response to 
fulguration of the other case in which it was tried but which terminated 
fatally following the second stage of the operation. 

Hitherto, I have felt that because of the possibility of malignancy devel- 
oping in the disseminated adenomata, one should routinely employ the ex- 
tremely radical procedure, and in the first six cases which I reported this was 
done. However, after observing the gratifying response to fulguration in 
the rectal stump, particularly after the fecal stream has been side-tracked, 
I feel certain that many of these cases may be treated by this alternative 
method, and successfully so. Of course, in the chronic ulcerative colitis 
variety where a “lead-pipe” colon, the result of long-standing inflammatory 
changes, is removed, there is no question of anastomosing the small bowel into 
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the rectal stump, and the ileostomy must be borne permanently. The question 
of whether the rectum is removed at a subsequent stage depends upon what- 
ever complications develop such as perirectal abscesses, etc. 

Indications and Pathology . — Most observers agree that in about 50 per 
cent of the cases of diffuse adenomatosis of the familial type, carcinoma 
develops if the lesion is left unremoved or undestroyed. Certainly, that there 
is a distinct relationship between cancer and benign diffuse adenomatosis, 
cannot be denied. 

Cuthbert Dukes of St. Mark’s Hospital, London, England, has an inter- 
esting and carefully compiled series of families in which several members 
in different generations have developed multiple polypi, and his paper on 
“The Hereditary Factor in Polyposis Intestini, or Multiple Adenomata,” 
published in the April, 1930, issue of the Cancer Review, is a most instruc- 
tive one. He points out first, that “these polypoid growths are composed of 
adenomatous proliferations of the intestinal mucosa” ; second, that “they 
are the result of an inherited constitutional predisposition to epithelial tumors 
of the intestine” ; third, that “the disease runs in certain families, being in- 
herited as a Mendelian dominant” ; and fourth, that “it almost invariably ends 
in cancer of the intestine.” 

Hitherto intestinal polypi have been described under many different 
terms, most frequently being designated as “multiple polyposis.” Pathologi- 
cally, one must distinguish between the congenital or disseminated type and 
the pseudopolyposis secondary to inflammatory ailments of the large bowel. 

In studying the histopathology of adenomatosis and the relationship to 
malignancy some years ago, FitzGibbon and I, in tracing a series of cases 
from hyperplasia of the polypoid type of growth to malignant change, used 
much the same criteria as Wechselmann, Schmieden, and others in studying 
not only the epithelial elements of the tumor, but the connective tissue frame- 
work and macroscopic appearances as well. 

That polypi may be divided into three distinct groups, varying grossly 
and microscopically, is, I think, an easily reached conclusion. In Group i, 
th'e epithelial elements are normal ; the tumors appear as small nodules on 
the mucous membrane of the bowel sometimes as large in diameter as 2 cm. 
on gross section, and are invariably pedunculated. AVe do not believe that 
this Group i polyp has a tendency to become malignant, although the possi- 
bility must be admitted. 

In the Group 2 polypi the changes in both the epithelial and connective 
tissue elements are quite pronounced and obvious. Not only does the epi- 
thelium fail to differentiate into normal mucosa, but the cells are elongated, 
arranged in single rows, and occasionally pushed into buds which project into 
the tubules or the connective tissue matrix. The nuclei are elongated like- 
wise, and take stains deeply, giving to the prolifei'ating tissue a darker color. 

A¥ith continuation of the proliferation of the epithelial elements, a com- 
plementary response in the connective tissues of the muscular coats results 
in the formation of a pedicle which will be large or small according to the 
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rapidity of growth. Most likel}'- this rate of development is an important 
factor in the sequence of changes from benignancy to malignancy. These 
polypi of Group 2 may attain great size and by the very action of the intestinal 
peristalsis be either pushed along the lumen of the bowel, producing an intus- 
susception, or even be amputated from their stalks and extruded through the 
rectum. The carcinomata which develop from such polypi usually are the 
large pedunculated adenoid-like intralumenary growths which are of low 
grade malignancy as measured by Broders’ index, whereas the polypi of 
Group 3 which represent but an accentuated form of Group 2 develop much 
more rapidly, become punched out, sessile, ulcerating carcinomata which 
invade the bowel toward its serosa rather than toward the lumen. 

This is an important clinical point because it may be demonstrated that 
the rectal and colonic growths which project intralumenary are usually less 
malignant, and that the sessile, ulcerating, rapidly growing ones progress 
toward the serosa and therefore invade the adjacent lymphatics more quickly. 
The very fact that it is provable that polypi, either single or multiple, or 
widely disseminated in form, do metamorphose into malignancy, and further, 
that this malignanc}'' occurs more frequently in that segment of the bowel 
in which polypi occur more frequently, namely, the lower sigmoid and rec- 
tum, influences one to accept them as etiologic factors in a high percentage 
of cancers of the colon and rectum. That it is impossible to state how high 
a percentage or defend the theory that all cancers of this location develop on 
polypi, is obvious, nevertheless, it is difficult to escape the conclusion that such 
a theory is most tenable generally. 

The congenital type of polypoidosis manifests itself by the well-recognized 
s)nnptoniatology of profuse rectal hemorrhage, diarrhea, and anemia in young 
people, and can be easily difTereiitiated fi'om the pseudopolyposis of inflam- 
matory lesions, although the latter sometime even develop malignancy as 
Bargen showed in reporting 25 cases of carcinoma which had developed in 
the presence of polypi secondary to inflammatory lesions in a series of 1,100 
cases of ulcerative colitis. 

This latter type — pseudopolyposis — constitutes the second very definite 
indication for removal of the colon when that organ becomes not only func- 
tionless, but distinctly dangerous as a source of absorption. 

In the one instance — adenomatosis — the patient is faced not only with a 
debilitating disease which during exacerbations greatly undermines health, 
but with the certainty that at least one-half of these cases die of cancer. 

In the other type of lesion, a fulminating acute disease Anally is improved 
by therapy which includes an ileostomy because of the nature of the under- 
lying pathology and if there result unfortunate sequelae which produce 
arthritis or other debilitating conditions, ample reason for undertaking a 
series of grave operative procedures is provided. 

The appended five cases illustrate not only the pathologic types for which 
operation was done, but the complications which may occur during and fol- 
lowing operation, and furnish also additional proof that by the use of ful- 
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guralion for the destruction of polypi in the lower segment of the bowel, it is 
possible to extirpate those portions of the colon which may not be so treated, 
and thus in addition to removing the menace of malignancy, save nature’s 
splendid sphincteric apparatus and obviate the necessity of permanent abdom- 
inal stoma. 

Case Reports 

Case 7. — A. D., female, aged 19, first examined October, 1932. Family History; 
Father, one sister, three brothers, living and well, and no significant bowel history in any 
member of the family. Menstrual history is negative; menses began at 13, three days’ 
duration, no discomfort, usual 28-day type. Past History: No serious illnesses — had 
the usual diseases of childhood. 

Chief Complaint . — Bleeding from the bowel which began when the patient was five 
years of age. At that time it was discovered that she had rectal polypi which tended to 



Pjo. j. Case 7. — Entire colon and rectum showing- multiple pedunculated polypi and numerous smaller 

ones' throughout the entire course of the bowel. There are several very large polypi in the cecum. 

bleed and protrude, and which were excised on nine different occasions by her local physi- 
cian without any change in her symptomatology. She suffered from constipation. Grade 3, 
which was relieved by daily administration of mineral oil. She frequently had low ab- 
dominal cramps, and more frequently passed bright red blood, and between such attacks 
often noticed blood on the stools. 

Her general health was not impaired and she has maintained her average weight. 
Roentgenologic examination following barium enema showed multiple polypi involving 
the entire colon. On October 14, 1932, she was operated upon through a McBurney in- 
cision, a single barreled ileostomy being made. Multiple polypi could be felt in the cecum. 
Her recovery following the ileostomy was satisfactory and she gained weight and strength 
and had no complaint except for an occasional bloody rectal discharge. When she re- 
turned in March of 1933, six months later, for the colectomy, she weighed 133 pounds 
which was an increase of 10 pounds over her usual weight, and her general examination 
was negative. The rectal examination still showed many polypi extending up as far as 
the finger or proctoscope could reach. 

The blood count was: erythrocytes, 4,000,000; hemoglobin, 76 per cent; and leuko- 
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cytes, 8,200 with 62 per cent polymorphonuclear neutrophiles, all of which were segmented. 
There were 33 per cent lymphocytes ; 3 per cent monocytes ; and 2 per cent eosinophiles. 
The urine was negative. Roentgenologic examination of the colon was not done. 

At the time of the second stage of the operation the following was done: long left 
Lennander incision. Colon was mobilized easily from right to left, and a subtotal colec- 
tomy was done, removing the organ down to the lower third of the sigmoid (Fig. i). 
The omentum was saved, the raw surfaces were easily peritonealized. It was determined 
to do a combined perineo-abdominal resection, removing the lower segment of the bowel 
and rectum at a subsequent stage. 

Following this second stage, the patient’s immediate postoperative condition was 
satisfactory. She received a routine transfusion of 500 cc. of citrated blood on the first 
postoperative day. The maximum temperature was 100° the first seven days post- 
operatively, while the pulse did not exceed 100. The convalescence was uneventful and 
she was dismissed from the hospital on the fourteenth day, her wounds being healed and 
her general strength sufficient to allow her to walk out of the hospital. 

Three months later she returned for a check up, saying that she had been doing un- 
usually well until the past three weeks when she began to feel general malaise, the 
ileostomj’’ did, not function satisfactorily over this period, and she suffered generalized 
abdominal pains with occasional nausea and vomiting. This was relieved by treatment 
and she remained free of pain for a while, but the ileostomy did not function as well as 
previously. A general check up on her showed the blood count to be; erythrocytes, 
4,590,000; hemoglobin, 76 per cent; and leukocytes, 7,000. The urine was negative. The 
general physical examination was negative; the examination of the ileostomy showed a 
reduction in caliber of the opening due to scar tissue contraction, and it seemed to me 
that this was the source of the patient’s obstructive symptoms. 

The ileostomy was dilated manually, the scar tissue excised around the opening, and 
she was dismissed from the hospital on the third day with instructions to continue 
dilation of the ileostomy with her finger. 

After an interval of three months she returned for the third stage of the operation, 
namely, the combined perineo-abdominal resection of the rectum. Since her last visit 
it had been necessary to dilate the ileostomy daily and the cramps in the abdomen had 
continued at intervals of two or more weeks, at which times they would last from two to 
three days at a time. She had continued on liquids and soft diet, but with no abatement 
of the distress. 

General examination at this time gave no evidence of any findings different from 
those of previous visits. After preliminary preparatory treatment over a period of five 
days, a combined perineo-abdominal resection was done. Her convalescence was un- 
eventful. She remained in the hospital for 18 days, at the end of which time she was dis- 
missed in good condition. 

One year later the patient reported that for a period of ten months she had had the 
same generalized cramps in her abdomen which she had previously complained of, and 
which were still relieved by passages from the ileostomy. The attacks, however, had 
grown more frequent and the present illness had lasted two weeks. Some nausea and 
vomiting were associated with these attacks which had not been present during the 
others. When she returned, the examination was essentially negative, but the attacks were 
so definitely obstructive in type and had persisted over such a period of time that it was 
felt necessary to make an exploration of the abdomen. This was done through a long 
left rectus incision and an obstructing band in the jejunum was found. The bowel proxi- 
mal to it was distended three to four times its normal size. This band was divided and 
the obstruction immediately relieved. 

It was interesting to note that the abdomen was remarkably free from adhesions with 
the exception of the one very definite string-like band which accounted for the patient’s 
obstruction. 
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The immediate postoperative course following this procedure was uneventful and 
smooth. There was immediate relief of all the previous discomfort and the ileostomy 
functioned without interruption. The patient was dismissed from the hospital on April 12, 
1934. Since that time she has remained well, is back to normal weight and engages in 
her usual occupation. 

Comment . — The unusual opportunity to explore this abdomen 12 months 
after the final operation — the combined perineo-abdominal resection which 
completed the total colectomy — revealed the almost complete absence of 
adhesions in the abdomen despite the extensive surgical procedures which had 
been undertaken in multiple stages. A single obstructing band was the sole 



Fig. 2 . — Case 8. — This picture shows the entire colon which was removed with the 
omentum. The rectum was preserved and in this case the continuity of the gastro- 
intestinal tract was reestablished subsequently. The polypi are diffuse throughout the 
entire colon, but are small. 

evidence of inflammatory reaction which had followed these operations. The 
rest of the peritoneal cavity appeared as though the large bowel were con- 
genitally absent. 

Case 8. — Mrs. T. J. R., female, 32 years of age, married, whose past history is not 
unusual except for puerperal sepsis with her first child born in 1921. The family history 
is significant in that her mother died at the age of 32 with polyposis of the colon. 

Patient was first examined on June 9, 1932, because of a complaint of severe head- 
aches at the time of her menses, and irregularly occurring gaseous distention of the upper 
abdomen, relieved usually by soda. There was no quantitative food distress, no heart 
burns, no sour stomach. Her bowels were inclined to be loose and there had been one 
spell of diarrhea lasting several days at the onset of this discomfort several years ago, 
but no history of blood in the stool was obtained. 
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On examination patient appeared fairly well nourished and developed, s ft., 4 inches 
tall, and weighing 123 pounds. The systemic examination was essentially negative with 
the exception of bowel irregularity which on closer inquiry seemed to have a considerable 
bearing on the patient’s major distress. Proctoscopic examination, however, showed 
multiple polypi in the rectum and rectosigmoid, while roentgenograms of the colon 
following barium enema revealed that these polypi extended throughout the large bowel, 
although more prominent in the left half. Surgery was recommended and on June 24, 
1932, a single barreled ileostomy was made. Her recovery was uneventful and on Octo- 
ber 7, 1932, subtotal colectomy was done, removing the large bowel down to the juncture 
of the middle and lower third of the sigmoid (Fig. 2). It was deliberately planned at 
this time, because the polypi were not so diffuse as had been seen in other cases, to at- 
tempt fulguration of the lower segment and if this was successful, to reestablish the 
continuity of the gastro-intestinal tract. 

The patient’s postoperative convalescence was uneventful and following fulguration 
she returned in September of 1933 when proctoscopic examination revealed that the 
entire rectum was clear of any polypi. On September 29, 1933, one of my former 
colleagues again operated upon her, doing a lateral anastomosis between the terminal 
ileum and the rectosigmoidal segment. She was dismissed on November 8, t933, in ex- 
cellent condition and her most recent report in February of 1935 states that her general 
health is excellent with no restriction in activity and that she quite easily performs her 
household duties, indulges in swimming and other sports without the slightest fatigue 
or discomfort. Her bowels have been restored to normal routine, without distress. Her 
weight is 123 pounds, which represents her optimum weight. 

Comment . — Tlie manueuvers carried out in this case, resulting in the 
ablation of the colon and the reestablishment of the continuity of the gastro- 
intestinal tract, represent the ideal surgical offensive in handling a case of 
diffuse adenomatosis. Certainly, to avoid a permanent stoma, where it may 
be done without fear of enhancing the chances of developing future 
malignancy, is greatly to be desired. 

The deliberate plan in this case was undertaken because the majority of 
polypi were beyond the rectosigmoid and yet there was a sufficient- number 
in the rectum to make us feel that unless fulguration rapidly destroyed 
them, the removal of this -segment likewise was justified. The ‘satisfactory 
disappearance of these tumors under this type of treatment was most grati- 
fying and the final result distinctly satisfactory to both patient and surgeon. 

I am convinced that this type of procedure is more applicable than I 
hitherto believed, and this opinion is buttressed by further experience in 
Case 10 where the polypi were so diffuse that no normal mucosa could be 
seen on proctoscopic examination prior to fulguration, but where likewise 
the response was immediate and most strikingly effective. 

Case 9. — J. D., adult male first examined in January, 1927, at which time he was 
found to have an extensively ulcerated rectum and ’ secondary strictures suggestive of an 
advanced although rather localized, chronic, ulcerative colitis. There was an associated 
rectal incontinence and a secondary anemia, the hemoglobin being 60 per cent, erythro- 
cytes, 3,460,000, and leukocytes, 15,000. The general debility was marked. His chief 
complaint was of a profuse rectal drainage. 

The bowel history dated back to 1920 and was characterized by the irregularities of 
chronic ulcerative colitis, namely, frequent passages of blood and mucus day and night, 
varying from 10 to 20 in number and associated with abdominal cramps and generalized 
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tenderness. He had been treated over a period of seven years symptomatically until this 
examination and the proctoscopic findings indicated the type of underlying pathology. 

On January 26, 1927, an exploration was done and it was found that there was 
definite ulceration in the lower sigmoid and that the colon above it was somewhat dilated. 
There was some exudate on the bowel and a colostomy was made at a point several inches 
above the involved segment. Following this he received the usual serum treatment fol- 
lowed bj’’ some vaccine, and had a very good year with marked reduction in his bowel 
movements and marked general improvement. 

On February 18, 1930, he returned and it was found that the disease, as so frequently 
happens, had spread upward. I did a plastic operation on the colon and made the note 
that “the ulcerative process has involved the segment of bowel being used as a colostomy 
and the mucous membrane of this segment is quite thick and edematous. The bowel as far 
as the finger can reach is evidentlj" involved and I think it will be necessary later to put 
the colostomy higher in the bowel, or do an ileostomy.” On January 5, 1931, I did an 
ileostom}’’, making a note that there was a good deal of inflammation around the ileocecal 
region and suggesting that a colectomy in the future would be necessary. 

He made an immediate recovery which was satisfactory and on April 3, 1931, I took 
out the colon around to the site of the colostomy. This operation was difficult and the 
specimen removed showed a diffuse ulceration, most marked in the cecum. The operative 
note is as follows; “An ileostomy and colostomy had been done on this man previously. 
There is ulcerative colitis that has caused strictures and abscesses. The abdomen is full 
of adhesions from the former peritonitis. The colon was densely adherent everywhere 
and I had to dig it out. The operation was extremely difficult. I had approached it 
through a long left rectus incision and found that where the former colostomy was made 
there was still a sinus with an abscess in the mesentery and a lot of small bowel adherent. 
Finally succeeded in getting the small bowel away without opening it and got the sigmoid 
up, divided it and sewed the end up without turning it in. There was very little peri- 
tonealization anywhere. The pelvis was drained with two Penrose drains with gauze, 
one split tube drain, one rubber tube drain and one strip of iodiform gauze. Think if the 
patient gets over the shock of the operation, chances of relief of symptoms are good except 
for the opportunity of developing high intestinal obstruction subsequently.” 

The patient had a stormy convalescence and was dismissed from the hospital at the 
end of a month. He continued to have a good deal of drainage from the lower loop and 
occasional reformation of perirectal abscesses. The original colostomy was a loop one 
and this gave him some trouble so that on January 19, 1934, a former colleague of mine 
did an anastomosis between the proximal and distal loops with a Murphy button, leaving 
him with a single barreled colostomy. 

He has been comfortable since this last operation but apparently the adhesions which 
I predicted at the time of the colostomy have been forming and he has had several at- 
tacks of subacute obstruction. These have not necessitated another operation, but un- 
questionably he continually faces such a dilemma. He has been restored to occupation 
and at present it carrying on as usual. 

Comment . — Clinically this patient has had several attacks of incomplete 
obstruction due to adhesions and in addition has still the lower segment of his 
bowel which harbors chronic ulcerative colitis. With the occasional develop- 
ment of a perirectal abscess, it is possible that focal infection may come from 
this later, and I think that it is reasonable to suppose that removal of this re- 
maining segment may subsequently be necessai*y. He has returned to work, 
however, and is carrying on his usual duties despite these occasional intermit- 
tent interruptions. 
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Case io. — Mrs. M. C., aged 28 , housewife, whose past history was irrelevant except 
for the present bowel complaint. Her family history is of interest in that one sister, 24 
years old, has adenomatosis of the colon, demonstrated by roentgenologic and procto- 
scopic examination. One brother died at the age of 25 , six days after an operation for 
the same lesion. 

The present complaint is of diarrhea and abdominal cramps dating back eight or ten 
years, but becoming increasingly worse during the past year. She has bowel movements 
daily from one to two up to ten or 12, usually loose and frequently containing blood and 
mucus, but no tarry particles. There has been some soreness over the entire abdomen 
and particularly in the lower left side, for several years. There is no history of dyspepsia 
or upper abdominal distress. 

Systemic history of the head and neck, cardiorespiratory, genito-urinary, and nervous 
systems was without significance. The patient is a well nourished young female 5 
2 inches tall, weighing 122 pounds, whose blood pressure is 104/70, pulse 80, and tempera- 
ture 98.6°. Head and neck show nothing unusual except for a small adenoma one 
centimeter in diameter in the upper left pole of the thyroid. There are no tremors of 
the tongue or extended fingers, and no eye changes. The lungs are clear throughout, 
the breasts are nulliparous in type, and contain no tumors or abnormalities. The heart is 
not enlarged, the rate being 80 with a regular rhythm. The abdominal examination is 
not unusual except that there is tenderness and rigidity Grade 2 in the lower left quadrant, 
and an easily palpable descending colon. Pelvic examination is negative. 

Digital examination of the rectum reveals multiple polypi as far as the finger can 
extend and the proctoscopic examination shows these growths to cover the entire mucosal 
surface, and to vary in size from a split pea to 1.5 cm. in diameter. The routine blood 
examination shows: crytlirocyles, 3,450,000; hemoglobin, 70 per cent; and leukocytes, 
4,500. The urinalysis is negative except for a faint trace of albumin. 

On July 5, 1934, a single barreled ileostomy was performed. The whole colon in- 
cluding the cecum was found on palpation to be filled with these polypoid tumors. 
The convalescence following this operation was without incidence and she was dis- 
missed from the hospital on the fourteenth day to return home for an interval of rest and 
rehabilitation before the next stage. 

Two months after her dismissal, she appeared greatly improved and had gained several 
pounds in weight. Proctoscopic examination was done and fulguration of the polypi in 
the rectum was undertaken with the idea that the rectum might be saved and that the 
reestablishment of the bowel’s continuity as in Case 8 might be carried out. 

On September 25, 1934, the patient underwent her first fulguration under transsacral 
procaine anesthesia and the polypi were found to be so thick that it did not seem a 
favorable case for this type of treatment. However, when she returned two months later, 
a great recession had taken place in the local process and a further fulguration was 
undertaken. Following this so much recession occurred that I felt if we could divide the 
lower colon, remove the large bowel, and thus side-track the fecal current completely and 
put the rectum at rest, we would have a better chance of accomplishing the proposed 
procedure. 

On November 16, 1934, I removed the whole colon down to the juncture of the 
middle and lower thirds. It was difficult to turn in the rectal stump satisfactorily because 
fulguration had not been accomplished as high as the division of the bowel, however, I 
did get this turned in and covered with fat tags in a manner which I thought probably 
would be satisfactory. The removed specimen showed a very diffuse adenomatosis 
throughout the entire colon, more marked in the left half than in the sigmoidal region 

(Fig- 3). 

Following operation a sharp reaction was noted in the first 24 hours, the pulse going 
to 120 and the temperature to ioi“. The routine treatment of the administration of 500 cc. 
of citrated blood, and fluids given intravenously and by hypodermoclysis to 4,500 cc. 
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(luring the first 24 hours, was carried out. The urinary output was adequate. On the 
third day the temperature had risen to 103“ and the pulse to 140. On the sixth day this 
elevation continued but the patient’s general condition appeared better. The abdomen was 
distended 2 on a scale of 4, and drainage from the ileostomy was free. At this time it 
was felt that she had a peritonitis. 

On the ninth day there was slight change, the leukocytes having attained a level of 
31,500 with 88 per cent polymorphonuclear neutrophiles, ii per cent of which were non- 
segmented. The abdomen was less distended, however, and the patient was taking fluids 
by mouth without discomfort. The lungs were resonant throughout and the heart, except 
for the sharp increase in rate, was normal. Oh the twelfth day her general condition 
appeared improved — the wound was healed, the dermal sutures were removed, but there 
was edema low on both sides of the abdomen, the temperature was 104°, and the pulse 130. 

Under local anesthesia, a small edematous, indurated area s cm. in diameter to the 
right of and below the lower e.xtremity of the abdominal wound but apparently not asso- 
ciated with it, was incised and a considerable amount of serous, foul smelling, purulent 



Pjc_ 3. Case 10. — Subtotal colectomy was done nearly to the rectosiemoid juncture. This pic- 

ture shows multiple polypi, some large pedunculated ones and numerous small ones. In the sigmoid 
and rectum the polypi were so diffuse that no normal mucosa could be seen. 

material was liberated. Following this there was some decline in temperature and pulse, 
and the general condition seemed improved. Vaginal and rectal examinations again 
revealed no pelvic masses. 

On the seventeenth postoperative day another complete examination was made which 
revealed the chest clear of any consolidations or pneumonic processes. The abdomen was 
distended I plus and there was a moderate amount of purulent drainage issuing from the 
stab wound at the lower end of the abdominal wound. The ileostomy was functioning 

adequately. 

The general condition of the patient was considered improved and it was felt that she 
was combating successfully what had evidently been a pelvic peritonitis. At 5 :oo o’clock 
in the afternoon of the eighteenth day the patient complained of severe epigastric pain for 
the first time, rapidly became cyanotic 3 on a scale of 4, and her radial pulse became im- 
perceptible. The blood pressure fell to 44 millimeters of mercury systolic and 20 diastolic. 
It was felt that she had a pulmonary embolus. The usual supportive measures were 
without avail and the patient died within three hours after this attack. A postmortem 
examination was refused. 
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Comment. — Here, I feel, belter judgment would have been exercised had 
I not departed from the customary routine of completing the fulguration 
before attempting the colectomy. The marked recession of the polypi in 
many of these cases following simple ileostomy, however, encouraged me in 
the belief that if the alvine discharges were side-tracked and the lower seg- 
ment left free to he irrigated for a period and then to he fulgurated until it 
was clear of polypi, I could hasten the recovery. 

Again, a technical difficulty presented itself in the handling of the stump 
because of the presence of great numbers of polypi. The development of the 
pelvic abscess and subsequently the pulmonary embolus may fairly, I think, 
l)e charged to these changes in procedure. 

The astonishing disappearance of the polypi under fulguration was the 
outstanding point in this case to me and far surpassed any hope I had of 
such accomplishment. It urges more and more the utility of this method of 
clearing out a suitable segment for the implantation of the ileum and saving 
the normal sphinteric mechanism, while at the same time the patient is rid of 
the potential development of a colonic malignancy. 

Case ii. — B. S., male, 24 years of age, whose family history is as follows: father, 
mother and five sisters living: one of the latter iias had chronic ulcerative colitis over the 
past ten years, during which time she has had a permanent ileostomy and subtotal 
colectomy. There are no other cases of chronic ulcerative colitis in the family. 

Past History : Patient had a tonsillectomy for tonsillitis seven years ago. Present 
complaint began about that time and was characterized by frequent passages of blood and 
mucus, and liquid stools as many as to to 20 a day. This bowel irregularity was constant, 
harassing, and accompanied by generalized abdominal cramps.' Shortly after onset, the 
patient became so greatly debilitated and weakened by his constant bowel drainage that he 
was unable to maintain his normal body weight. 

A diagnosis of chronic ulcerative colitis was arrived at, based on proctoscopic evi- 
dence, roentgenologic examination of the colon with a barium enema, and cultures made 
from the ulcers in the rectum. The patient was given vaccine which produced little effect 
on the bowel lesion. One year after the onset, patient had an ileostomy made. Improve- 
ment followed this procedure but the drainage of blood and mucus from the bowel con- 
tinued. In addition, he was beset by a severe arthritis which involved multiple joints and 
disabled him for weeks at a time. This malady usually manifested itself more intensely 
during the winter months and failed to respond to the symptomatic measures in conjunc- 
tion with baking massage and vaccine therapy. For the past five years the patient has 
been a semi invalid and unable to perform any type for work. He was first seen by me on 
January 14, 1935, having been referred for consideration of a total colectomy. This pro- 
cedure was contemplated primarily to be rid of a grossly and intensely involved colon 
which continued to debilitate the patient, rendering him an invalid and serving as a focus 
for his arthritis. 

General examination revealed a man 5 ft., 6 inches tall, who weighed only 125 pounds 
and who appeared chronically ill. His teeth had been roentgenographed and showed no 
peri-apical infection, his tonsils had been removed, and the sinuses were normal. His 
heart and lungs were found to be normal. The abdomen was scaphoid and contained in its 
lower right quadrant an ileostomy. The surrounding skin was not excoriated. The left 
half of the colon was palpable and tender throughout. There were no abdominal masses 
present. Rectal examination was difficult and unsatisfactory because of a stricturing inside 
the anal sphincter, and some fissures which were so painful that only the little finger 
could be admitted. Proctoscopic examination was impossible, roentgenography of the 
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colon was not done for the same reasons. There was some slight limitation in the knees, 
ankles, elbows, and wrists, but no gross deformities and no increased local temperature. 
The last exacerbation of the arthritis had receded six weeks previously. 

The blood count was: erythrocytes, 4,300,000; hemoglobin, 83 per cent; and leuko- 
cytes, 17,900 with 83 per cent polymorphonuclear neutrophiles, 98 per cent of which were 
segmented; lymphocytes, 13 per cent; and monocytes, 4 per cent. The urine was negative. 
The temperature was normal and the pulse was 80 

Following a preliminary preparatory period of five days, during which time the patient 
was on a high caloric diet and an increased amount of fluids, colectomy was undertaken. 
His low midline incision was extended beyond the umbilicus through the left rectus muscle 
up to a point nearly opposite the tip of the ninth rib. The ileostomy had been made close to 
the cecum and this increased the difficulty of the colectomy which, however, was finally 
accomplished down to the rectosigmoid juncture in the usual manner. The omentum 
was saved. 

The bowel was friable and jeopardized satisfactory closure of the stump. Precaution 
was taken against leakage by suturing the stump over and over and by wrapping it in 
iodoform gauze. He made a satisfactory convalescence, the temperature on the third 



Fig. 4 — Case ii. — Typically destroyed colon following long standing ulcerative colitis. Mucosa smooth, 
haustrations have disappeared, the colon is contracted and functionless. 


day reached 102° and the pulse was 120. He had an immediate postoperative transfusion 
of 500 cc. of blood, and during the first three days fluids were administered intravenously 
and subcutaneously to an amount of 5,000 cc daily. 

There was considerable purulent drainage from the pelvis which had been antici- 
pated, but this gradually diminished, the drains were removed, and the patient was out 
of bed on the twenty-first day. Seven days later he was dismissed from the hospital. 
A recent letter states that he is feeling better than at any time during the past five years 
and that he has gained 12 pounds within the last month. He plans to return to work 
shortly after an absence of several years. 

Coimuent . — Following ileostomy this patient presented the unusual com- 
plication of a “lead-pipe” colon harboring sufficient infection to produce 
multiple arthritis (Fig. 4). The experience in a former case in this series in 
which total colectomy was successfully undertaken with complete elimination 
of arthritis and the return of the patient to work, prompted similar advice to 
this individual, and the outcome has been equally as satisfactory as in Case 6. 
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Technic of Colectomy 

Like most other operative procedures which remove portions of the colon 
for dilferent pathologic reasons, total or subtotal colectomy is, I am con- 
vinced, best undertaken as a graded operation which may usually be best 
accomplished in three stages. These stages consist of : first, ileostomy ; sec- 
ond, colectomy; and third, either removal of the rectum by a combined 
perineo-abdominal type of procedure, or anastomosis of the ileum to the 
rectum and closure at the same time or subsequently of the discharging 
ileostomy. 

Ileostomy should invariabl}’’, I think, precede the other technical steps by 
a matter of weeks or months because of the serious disturbance of fluid bal- 
ance which is a necessary sequel to it. Large quantities of fluids are dis- 
charged through the ileostomy immediately upon its accomplishment, and 
when one realizes that the right colon where much of the absorption of water 
takes place normall}’’ has been side-tracked, the fluid imbalance which results 
in dehydration and weight loss, although a serious problem until a physiologic 
normal has been restored, is not surprising. As time progresses and the 
ileostomy assumes some of the functions of the large bowel, hypertrophy takes 
place in its musculature, dilatation accompanies this change, and the stools 
become semisolid or even formed. 

Having once decided to do an ileostomy for adenomatosis or pseudo- 
polyposis it is desirable to construct a single barreled stoma by dividing the 
ileum close to the ileocecal valve, turning in the cecal end and bringing out the 
proximal end through a split muscle incision. Formerly, I felt it wise to 
leave a clamp on this obstructing the end of the bowel for from 36 to 48 
hours, but in the recent cases I have been impressed with the advantage of 
putting a tube into the ileostomy immediately and draining the small boWel 
from the start. By the use of a mushroom catheter which is held in place 
by two purse string sutures, leakage is prevented and drainage is advan- 
tageously established. It is desirable, after having turned in the cecal end 
and dropped it back, to shut off the space between the mesentery of the 
terminal ileum and the lateral parietal peritoneum, thus preventing herniation 
of loops of small bowel through this aperture, with the development of 
obstruction. 

General abdominal exploration should not be done because in the case 
of multiple adenomatosis it gives one little information and in the case of 
chronic ulcerative colitis it is contra-indicated because of the fear of ruptur- 
ing a concealed perforation, or otherwise damaging the fragile colon to cause 
leakage and peritonitis. 

After the lapse of several months, during which time the patient adjusts 
his life to the ileostomy and returns somewhat to normal so far as his general 
condition is concerned, the second stage is performed. Through a long left 
rectus incision, the colon is removed from right to left. Beginning to 
mobilize the right colon one cuts the outer leaf of the peritoneum in the blood- 


719 



FRED W. RANKIN 


Annals of Surgcn 
Octolior. 1035 




720 



A'olume 102 
Number I 


ADENO:\IATOSIS AND PSEUDOPOLYPOSIS 


less area, rotates the bowel mesially and ligates the blood vessels as they 
apjiear, rather close to the bowel wall (Fig. 5). It is not necessar}'^ to do a 
wide dissection like one does in performing a hemicolectomy for malignancy, 
but by getting rid of the bowel and disturbing the pericolonic tissues as little 
as possible, the success of the operation is enhanced. 

It is helpful to accomplish the peritonealization of raw surfaces as the 
different segments of the bowel are mobilized. The first mobilization goes up 
to the hepatic flexure where the retroperitoneal duodenum is identified to 
safeguard it against injury. When the blood supply to this area has been 
ligated and divided, the raw surfaces are easily covered over by a running 
suture, bringing the parietal and visceral layers of the peritoneum together. 
From the hepatic flexure to the splenic flexure is an easy bit of bowel to 
mobilize if one leaves the omentum. Let me stress this as an important step ! 
There is no difficulty in separating the omentum from the colon and it is very 
advantageous to have subsequently as a protection against infection and 
occasionally as a covering for denuded areas. 

The splenic flexure is somewhat hard to mobilize as it lies high and is 
often adherent, but by cutting the splenocolic ligament and the lateral parietal 
peritoneum down along the margin of the descending colon, one may rotate 
it mesially and get at the blood supply accurately. Again, the peritonealiza- 
tion of this segment is accomplished by a running suture adjoining the visceral 
and parietal layers of the peritoneum, and the dissection is carried on to the 
lower third of the sigmoid. Here the bowel is cut across and the lower end 
invaginated, the remaining raw surfaces covered, and the abdomen closed 
without drainage. 

The turning in of the lower end of the bowel is a procedure often fraught 
with considerable difficulty and danger in either the diffuse adenomatosis 
cases or in the chronic ulcerative colitis variety. In the former the polypi 
may be so dense and thick that a crushing clamp will cut through the atten- 
uated and thinned-out wall of the bowel if it is applied vigorously. Cer- 
tainly, in all chronic ulcerative colitis cases a heavy Payr clamp will cut 
through if applied at all. Experience in the first colectomy which I did for 
chronic ulcerative colitis was embarrassing, but enlightening, and subse- 
quently it has been found more desirable to clamp the bowel between two soft 
gastro-enterostomy clamps covered with rubber, divide it with a cautery, 
and then suture the lower end over and over, closing it as snugly as possible 
and turning it in as well as might be. This end of the bowel is then wrapped 
in a piece of iodoform gauze and the whole surrounded with rubber tissue 
which is brought out through the abdominal wound. 

In the adenomatosis cases it is difficult to turn in the end of the bowel 
when the polypi are diffuse, but it is not impossible. However, one may find 
multiple fat tags to suture over the stump, and in a woman, may draw down 
the uterus and broad ligaments to supply peritoneal covering. Where there 
IS any question of secure closure, it is well to drain as in the case of chronic 
ulcerative colitis. In the case in this series which succumbed, drainage in 
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this manner was not established and the resulting pelvic abscess was the 
indirect cause of death. 

The third stage of the operation is advantageously delayed a number of 
months. If one may successfully fulgurate the rectum and destroy all the 
polypi, it is not unreasonable to sj^end a year with the ileostomy before 
attempting an anastomosis. Perhaps in some cases six months will be ample 
time, but that likely is the minimum. It is surprising how quickly and read- 
ily the polypi, even in the most diffuse cases, will disappear when the fecal 
current is by-passed and when fulguration is vigorously applied. Should 
one, however, decide to sacrifice the rectum, as was done in most of these 
cases, the general condition of the patient after the second stage and the con- 
tinued employment of rehahilitory measures will decide the optimum time. 

At the third stage a combined perineo-abdominal resection is performed 
after the technic which was described in an article in the November, 1931, 

issue of Surgery, Gynecology, and Ob- 
stetrics. On tbe other hand, if the 
rectum has been cleared of potypi and 
appears relatively normal, an anasto- 
mosis between the rectal stump and 
the terminal ileum may be undertaken. 
A lateral type of anastomosis between 
these two segments of bowel perhaps 
is the most satisfactory and the easiest 
to accomplish (Fig. 6). It is an advan- 
tage to l^ave a safety ■i'alve in the form 
of the ileostomy left for a short while — 
ten days to two weeks — following the anastomosis and this subsequently at 
another stage, may be easily closed under local anesthesia (Fig. 7). 

In the one case in which this graded maneuver was successfully done, 
preserving the sphincteric mechanism, the outcome to date has been entirely 
satisfactory and there has been no reappearance of polypi. However, unques- 
tionably one should make frequent proctoscopic examinations of these patients 
and be constantly on the alert for a return of any polypi. 

CONCLUSIONS 

(1) An additional report of a series of five cases of colectomy for diffuse 
adenomatosis and complicated chi'onic ulcerative colitis is offered. Six cases 
were previously reported in which the entire colon and rectum was removed 
by multiple procedures, making a total series of ii. In four cases in this 
report, the colon was removed down to the rectosigmoid juncture; in the 
other total colectomy was done. In two cases of the chronic ulcerative colitis 
variety it is probable that the rectum will have to be removed subsequently, 
although the patients show marked improvement. 

(2) In one case the reestablishment of the continuity of tbe gastro- 
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intestinal tract was carried out at the third stage following destruction of the 
rectal polypi by fulguration. 

(3) There was one operative death in this series following the second 
stage colectomy and in this case likewise, fulguration had been carried out 
on the rectal polypi and the plan was to transplant it subsequently at a third 
maneuver, into the terminal ileum. The remarkable disappearance of diffuse 
rectal polypi following vigorous fulguration is surprising and encourages 
the belief that this plan which has hitherto been considered an alternative one 
and available only where the rectal polypi were few in number, may be avail- 
able to a great many more of these cases. 

(4) Technical steps of importance are the preservation of the omentum in 
the chronic ulcerative colitis group and in the case of adenomatosis where 
there is no suspicion of malignancy. A second technical point of advantage 
is the method of handling the rectal stump which turns in with difficulty in 
many of the polyposis cases and not at all in the chronic ulcerative colitis 
variety. The stump must he closed over as accurately as possible, covered 
with whatever tissues there are and if there is any question of leakage, 
wrapped in iodoform gauze and a rubber tissue to establish a drainage track 
in the event that the suture line fails to hold. 

Of these ii cases, one died 18 months following the complete operation 
from recurrence of carcinoma which had developed on the polypi and which 
was diagnosed at exploration. A second case died two years later following 
a hysterectomy performed elsewhere. One case died in the hospital fol- 
lowing the second stage operation, and the remaining eight cases of the 
series are alive and well and have all returned to their various occupations. 
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PEPTIC ULCER AND DISEASES OF THE BILIARY 
TRACT IN THE SOUTHERN NEGRO 

THE INFLUENCE OF DIET 

Frank K. Boland, M.D. 

Atlanta, Ga. 

rnoM THE depahtmekt of sunonny, emoiiy ONivEnsiTV medical school 

During the ten-year period, 1925-1934, among 60,000 patients (including 
15.000 obstetric) admitted to the colored division of the Grady (municipal) 
Hospital, Atlanta, 119 cases were diagnosed peptic ulcer, and 64 cases were 
diagnosed as biliary tract disease. During the same period, among 75,000 pa- 
tients (14,000 obstetric) who entered the white division of the hospital, there 
were 295 cases of peptic ulcer and 755 cases of biliary tract disease. In other 
words, in a Southern city of 300,000 population, one-third of whom are 
Negroes, the incidence of peptic ulcer among white patients admitted to the 
city hospital was approximately twice as great as among colored patients, 
while the incidence of diseases of the biliary tract among whites was ten times 
as great as among Negroes. The percentage of perforated ulcers in the two 
races was the same, 31 per cent. It has been brought out in a previous paper^ 
that in this institution appendicitis is six times more common in white patients 
than in colored patients. 

The comparative rarity of peptic ulcer in the colored race has been noted 
by other writers, Frank- in Kentucky, and Sturtevant and Shapiro® in New 
York. From my impression based on many years’ association with the Grady 
Hospital, I am sure that peptic ulcer is becoming more common among our 
colored population. Until the above figures were compiled I had no idea that 
Negroes are subject to the disease as much as half as often as white people. 
Twenty-five years ago the existence of a gastric or duodenal ulcer in a Negro 
created a sensation on the wards, while cholecystitis and gallstones were almost 
unheard of. The ratio of 10 to i in gallbladder disease for white as com- 
pared to coloi'ed patients is more in line with our ideas of the past, although 
undoubtedly this malady also is being seen more frequently. 

What is the reason for the relative scarcity of surgical diseases of the 
alimentary tract in the colored race, and why are these diseases apparently 
becoming more general, at least in the South? Undefined racial influences 
might account to a degree for the smaller number of these cases among 
Negroes, but the question of diet seems to be a more important element. I 
became impressed by this fact from the paper of McCarrison on “Faulty Foods 
in Relation to Gastro-Intestinal Disorder.”"^ 

In this article McCarrison tells of his surgical experience “in a remote part 
of the Himalayas where there are located several isolated races far removed 
from the refinements of civilization . . . races of magnificent physique, pre- 
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serving until late in life the characters of youth . . . unnsually fertile and 
long lived, and endowed with nervous systems of notable stability.” 

During nine years’ practice among these people McCarrison did not 
see a single case of gastric or duodenal ulcer, appendicitis, mucous colitis 
or cancer, although he performed an average of 400 major surgical operations 
annually. It is not his opinion that such disorders are entirely unknown, but 
he is positive that they are remarkably unconimon. Diseases of the biliary 
tract are not mentioned, but most likely come under the same category, al- 
though different factors may affect their incidence. 

McCarrison believes that the character of food is largely responsible for 
the absence of such diseases among these tribes, who live on the “unsophisti- 
cated foods of nature,” such as milk, eggs, grains, fruits, vegetables and very 
little meat and sugar. Moreover, such foods are produced close to the com- 
munities where they are consumed so that it is not necessary to prepare 
them for preservation and transportation. 

How do these articles of diet compare with the foods of civilized man, 
among whom diseases of the digestive tract are so universal and serious? On 
account of the crowded conditions of modern life, making the preserving 
and shipping of food obligatory, our food is polished, sterilized, pickled, 
canned, frozen, thawed and otherwise treated until its health sustaining ingre- 
dients are materially impaired or destroyed. Is it any wonder, then, that we 
suffer from all kinds of digestive disturbances of which McCarrison’s East 
Indians know nothing ? 

To disprove what might be claimed, that the paucity of alimentary dis- 
eases among these people is due to racial peculiarities, McCarrison had oppor- 
tunity to observe the health of a large group of one of these races which was 
compelled to move to another district where their former foods could not be 
obtained. Immediately many of them developed sicknesses which did not 
affect them while partaking of their accustomed nutriment. He further 
proved his contention as to the results of faulty foods in experiments upon 
wild monkeys made to subsist upon unnatural, artificially prepared diet. 

The food of the Southern Negro compares in a measure with that of the 
natives of the Himalayas. As choice diet Negroes first select fresh green 
vegetables (turnip greens, collards and cabbage) and a mixed juice made from 
them, “pot likker.” They enjoy other vegetables like “cow-peas,” string 
beans and potatoes, and eat various cereals. Their favorite bread is corn 
bread, better made from water-ground meal. Fresh fish they love dearly, but 
similarly to the Himalayans, they do not consume a great amount of meat, 
except the cheaper kinds of bacon; and are not especially fond of sugar and 
sweets. Hog meat, particularly “Andy’s” pork chops, is their preference, 
but not generally included in the menu on account of the expense. The same 
reason applies to chicken. Coffee and tea do not appeal to their appetites, but 
they relish lemonade, even for breakfast. Milk and eggs are costly and in 
contrast to the Himalayan custom, such valuable foods do not appear regularly 
on the table of the Southern Negro. 
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No matter what rich and delicate viands the colored person as cook or 
liutler may place upon the white folks’ table, when he can get it the Negro 
chooses for himself food as outlined above. It is interesting to observe that, 
opposed to the rules of dietetic hygiene, he demands his victuals fried and 
sopped in grease, from which he rarely suffers the pangs of indigestion. 

Close inquiry in the homes of the victims of peptic ulcer revealed the fact 
that the majority of such victims, not all, had strayed away from their natural 
diet and had indulged in the fare of modern civilization. Some of them 
worked in homes where they could not obtain the food which agrees with 
them so well, or they remained away for long periods employed in a store 
or shop and ate at a lunch counter where the can opener is so freely used. 
Negroes do not eat canned foods and it is most unusual to find such an article 
in their homes. Careful investigation was made of this point. As the colored 
population consumes more unnatural and over treated nutriment, and less 
of the richly vitamized “pot likker” type, alimentary ailments grow in number 
among them. 

Granted that an important factor in the etiology of the common diseases 
of the digestive system is faulty food, is it possible to correct it? Could, or 
would other people be willing to derive their nutrition by such means as de- 
scribed above ? I think not. Certainly but little change could be accomplished 
in a generation. However, thorough study might suggest methods of im- 
proving our diet along some of the lines indicated. Social workers, hygienists, 
public health agents and others could render assistance. McCarrison declares 
that the East Indian babies are entirely breast fed, or they die, Negroes also 
seldom resort to any other variety of infant feeding. Here is the place and 
time for us to begin building resistance against these diseases. Scientifically 
devised foods often are life-saving, but are not the pediatricians, in spite of 
their valuable contributions to medicine, too prone to aid and abet modern 
mothers in substituting artificial nourishment for nature’s “unsophisticated” 
pabulum ? 

Peptic Ulcer Statistics . — Of the 119 cases of peptic ulcer, 91 were in males 
and 28 in females, the youngest patient being 15 and the oldest 70. Of gastric 
ulcer there were 46 cases, 18 being perforated; duodenal ulcer, 73, 19 perfo- 
rated. Hemorrhage occurred in three gastric cases, and in nine duodenal 
cases. 

Twenty-one patients with gastric ulcer were subjected to operation, with 
six deaths, four of the ulcers having ruptured from six hours to one day 
previously. Another death resulted from heart complication, and another 
from excision of the ulcer, all other ulcers being sutured only. 

Twenty-three patients with duodenal ulcer were operated upon, with one 
death, following rupture 30 hours previously. Incision for appendectomy was 
made in one case which turned out to be duodenal ulcer. 

There were 14 deaths among the 75 patients who did not have operation, 
giving a total mortality of 17 per cent in the 119 patients admitted. Among 
the 21 patients who were deceased, nine had ruptured ulcers, four not being 
subjected to operation. 
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From the high mortality given, it is apparent that many of the patients 
were received in poor condition, particularly on account of hemorrhage and 
perforation, Gastro-enterostomy was performed in two gastric cases, with 
one death from heart complication ; excision of ulcer was done in two gastric 
cases, with one death. Gastro-enterostomy was the operation in nine duodenal 
cases, with no deaths. Perforation took place in one patient six days before 
admission, and in another patient two weeks before admission. 

Roentgenologic examination gave positive evidence of ulcer in 19 of the 46 
gastric cases, and in 52 of the 73 duodenal cases. Most of the patients with 
perforation had no such examination. Four who were examined showed free 
gas in the peritoneal cavity. The ulcer in one patient admitted in 1935 perfo- 
rated while he was standing behind the fluoroscope, and gas could be seen 
escaping from the duodenum. He was operated upon, but died later from 
embolism. 

The majority of patients who received medical treatment, and these consti- 
tuted more than half the number of patients admitted, were dismissed from 
the hospital as improved. There is record of only three such patients return- 
ing to the hospital later for operation. During the ten-year period 43 other 
patients entered the hospital supposed to have peptic ulcer, but complete 
examination failed to confirm the diagnosis. 

Statistics in Diseases of the Biliary Tract . — Of the 64 cases of biliary 
tract disease, 12 were in males and 52 were in females, the youngest patient 
being 14 and the oldest 60. There were 12 cases of acute cholecystitis, in 
three of which empyema was present; and 52 cases of chronic cholecystitis. 
Fifteen patients had jaundice, which is not easy to detect in a colored person. 

Stones were found in the gallbladder in 19 cases, and in the common duct in 
three. Roentgenography showed gallbladder calculi in all but three cases. 

Thirty-seven patients were operated upon, 26 having cholecystectomy and 
II cholecystostomy. The gallbladder was drained in three instances, and 
removed at subsequent operations. 

Eight patients died, giving a mortality rate of 14 per cent. Four of the 
patients were operated upon, two of whom had common duct stones, anasto- 
mosis between the common duct and duodenum being attempted in one in- 
stance. Another patient died following cholecystectomy, and another follow- 
ing cholecystostomy, complicated by blood stream infection. Of the four 
fatal cases in which no operation was performed, one had acute cholecystitis, 
one empyema of the gallbladder, one nephritis, and one suspected carcinoma 
of the gallbladder. 
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LIVER RESECTION 

CASE REPORT AND ADVANTAGES OF RADIOCUTTING 

Martin B. Tinker, M.D. 

Ithaca, N. Y. 

Resection of the liver has not been of frequent occurrence. Few sur- 
geons have operated upon more than one such case, but 21 members of this 
Association have had a total experience of 24 cases. Fifteen of these have 
been reported in the literature, but eight including this communication have 
not been previously reported.* 

The cases collected by Thoele,^ in 1913, doubtless include most cases re- 
ported up to that date. It is evident that this procedure is important enough 
so that it should be kept in mind by surgeons. 

The safety to life and permanent results might have been more satis- 
factory had the operators been familiar with methods previously used. The 
diagnosis of liver tumor before operation has seldom been made, hence 
preparation for dealing with it has been quite inadequate. The difficulties of 
liver resection depend largely on the location, attachment, character, and size 
of the growth. Pedunculated growths are almost always easily managed and 
fortunately are of somewhat common occurrence. Growths at or near the 
anterior edge of the liver, because of their accessibility, are also usually rela- 
tively easily removed. Growths on the under surface of the liver are usually 
less easily removed, also those located high under the diaphragm or far 
toward the back. Extensive growths frequently, although not always, offer 
greater difficulty. Any growth when embedded deeply in the substance of the 
liver is more apt to prove troublesome. 

CONTROL OF HEMORRHAGE 

This is by far the most important problem in liver resection. Oozing is 
apt to be profuse and persistent with ordinary cutting methods. The liver 
tissue is friable and frequently does not hold ligatures or sutures particularly 
well. Large vessels embedded in the liver substance are sometimes difficult 
to pick up with artery forceps or tie readily. The many methods of con- 
trolling hemorrhage which have been used indicate that there is no single 
infallible method. 

Controlling Hemorrhage . — Temporary control of profuse oozing has 
been obtained by pressure of gauze wrung out of hot saline solution and ap- 
plied to the cut surface. Adrenalin has sometimes been added to the solution. 
The liver has been held compressed by assistants or in certain instances 

* This number has been greatly increased by personal communications to me since 
this paper was presented before the American Surgical Association at Boston, June 8, 
1935, and will be included in a paper now in preparation. 
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temporary clamps have been applied. Lillienthal controlled hemorrhage by 
traction on the growth during removal. The vessels supplying the liver have 
been temporarily compressed by rubber covered clamps (John R. McDilP). 
This same method was reported (independently?) by Borzelcy and Baron^ a 
year later. Superheated air was used by Hollander.^ 

Gauze packing by Mikulicz, or other methods, has been left in place for 
several days; sometimes its removal has been followed by secondary hemor- 
rhage. Elastic ligature, sometimes held by transfixion pins ; also extraperi- 
toneal treatment of the stump, was used by a number of earlier operators. 
These methods have not been employed recently because of slower healing 
and the risk of infection. Suture through liver substance over some sup- 
porting structure has been used ; metal and celluloid plates, fresh or decalci- 



Fig. 2 . — Suture chain ligature. Has been used with or without support of metal, celluloid, bone 
plates, or fascial strip to prevent cutting of liver substance, 

fied bone and fascial strips have been employed for this purpose. The 
method of Leonard Freeman, to be described in the discussion, seems the 
simplest and most practical of these. The actual cautery has been used in 
cutting by several with excellent results ; it does control oozing and many of 
the small and medium sized vessels and destroys malignancy. Whether it 
accomplishes these ends as satisfactorily as electrosurgery will be discussed 
later. Various forms of mass suture without other support, as mentioned 
above, have been used since the earliest liver resections and are still the main 
dependence for control of hemorrhage by a large number of surgeons. The 
mattress suture is far more commonly used; cobbler stitch, interlocking 
suture, chain suture, Lembert suture, and continuous whipping over of the 
cut edges are mentioned. 

Electrosurgery seems well established as the standard procedure in -many 
lines of surgery. The only records of its use for liver resection are three 
besides my own. Ward"' reports excision in 1930 of a liver sinus persisting 
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one and one-half years following drainage of a large echinococcus cyst. The 
excision extended down close to the vena cava, and the hemorrhage was so 
well controlled that it was possible to close the abdomen without drainage; a 
good recovery followed. Howard Gray“ reports removal of a squamous cell 
epithelioma Grade 4, involving the region of the gallbladder, 12 cm. in 
diameter, by diathermy, controlling larger bleeding points by coagulation, 
ligation and mattress suture. He emphasizes the value of diathermy in re- 
secting malignant lesions which when dissected by knife would be exception- 
ally difficult. Coller, of the University of Michigan, began a resection of an 
adenocarcinoma of the left lobe by coagulating current but discarded it in 
favor of the scalpel. A number of surgeons presented evidence of the value 
of electrosurgery at a recent Symposium of the American College of Sur- 
geons. The brain surgeons, following the leadership of Harvey Cushing, all 
use it. De Quervain of Bern, Switzerland, uses it in his goiter surgery. Its 



pio, — Photograph of pieces of liver cut by cautery, middle; scalpel, left; radiocutting, right. 

value in dealing with other highly vascular parenchymatous organs has been 
shown by both experimental and clinical experience and it should be more 
widely used especially in such work. 

An experimental study on dogs of electrocutting and coagulation in the 
surgery of highly vascular organs was made by Ward and Pearse’’ at the 
Hunterian Laboratory, Johns Hopkins Medical School. They found it possible 
to arrest oozing while cutting and control larger vessels by clamp and coagu- 
lation without the use of any other measure. Scott® reported five cases of 
removal of renal calculi through an electrosurgical incision, and also resection 
of the kidney. Pugh® has also done nephrotomies and resection of the kidney 
electrosurgically. During the past six years I have personally used electro- 
surgery in 780 goiter operations, many of them extremely vascular exophthal- 
mic or malignant growths, which would have oozed profusely with ordinary 
sharp cutting. I believe it safer to tie all moderate sized as well as larger 
vessels. Its advantages in malignant goiter were brought to the attention of 
this Association in 1931,^® by the author. The conditions in kidney and cer- 
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tain goiter surgery as concerns oozing and the friable character of the tissues 
through which sutures or ligatures, readily cut, are quite similar to those met 
in liver surgery. Radiocutting is far less destructive than actual cautery ; it 
cuts much faster and I consider it equally efficacious in arresting oozing. It 
has given me better results during five years’ use than any of the three spark- 
gap high frequency outfits which I have tried. 

REGENERATION AND BLOOD SUPPLY 

A favorable factor in liver resection is that regeneration occurs promptly 
and quite completely. Ponfick/^ over 40 years ago, reported experimental 
studies showing this. These studies were confirmed by Von Meister,^^ who 
removed up to four-fifths of the organ in rabbits, rats and dogs. Recently 
Fishback^® removed one-fifth to three-quarters of the liver and found four- 
fifths regeneration in six to eight weeks. Clinically, WendeP^ has shown that 
these experimental results can be relied upon. July 18, 1910, he removed 
most of the right lobe from a woman of 44 for primary adenocarcinoma. Two 
years later it was necessary to excise a considerable part of the colon and 
enlarged lymphatic nodes; microscopically the growth was similar in struc- 
ture to the liver tumor previously removed ; the liver itself showed no 'recur- 
rence. The patient died August 25, 1919, and postmortem examination 
showed extensive local and metastatic recurrence. Wendel suggested to his 
associate, Martens^° that study of the blood supply of the liver would be of 
value to those who might be called upon to do a resection. His injection and 
corrosion specimens show that the right hepatic artery anastomoses with 
branches of the left lobe (Fig. 7), so that either lobe would probably receive 
adequate blood supply if the artery of the opposite side were divided. It 
also shows that the left lobe and lobus quadratus are supplied by the left 
branch of the hepatic artery: that the right lobe is supplied and the lobus 
caudatus mainly supplied by the right hepatic artery but that the lobus 
caudatus also receives a small branch from the left hepatic artery. This dis- 
tribution of blood supply safeguards remaining liver substance in case radical 
resection of either lobe is necessary, with sacrifice of blood supply of that 
side. 

TUMORS REQUIRING LIVER RESECTION 

There have been reported a number of resections for growths, proved by 
pathologic examination to be gummata. Among members of this Associa- 
tion, Abbe^“ and ThompsoiF'^ have both reported such cases. Ransohof^^ 
reported excision of a tuberculoma. Several growths reported to be adenoma 
have later proved to be malignant, probably adenocarcinoma. In some in- 
stances these growths have been reoperated upon ; in others postmortem exam- 
ination or clinical symptoms have left little doubt as to their malignancy. Among 
malignant growths sarcoma has been relatively infrequently reported. ElliotF'’ 
reported .such a case. Ewing^" indicates that there is great difficulty in de- 
termining the exact character of the growth in these cases and questions the 
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occurrence of sarcoma. The same is true of hypernephroma affecting the 
liver. Echinococcus cysts have been treated by resection of the liver by a 
number of surgeons, frequently because of mistaken diagnosis: simpler 
methods are now generally used. The two most important growths requiring 
liver resection are hemangioma and primary cancer of the liver. Because of 
their greater frequency and the possibility of curability I shall discuss these 
growths in more detail. 



Cavernous Hemangioma offers special difficulties with regard to hemor- 
rhage. The tumor is so thinned walled, in some instances, that rupture occurs 
and hemorrhage causes the symptoms which first call attention to some serious 
intra-abdominal condition. This occurred in the case which I report. 
Turner^^ reported the case of a patient admitted to Guy’s Hospital in col- 
lapse; a diagnosis of ruptured ectopic pregnancy was made: the abdomen 




was found to be full of blood ; the pelvis was normal ; hemorrhage from a 
liver hemangioma could not be controlled by suture or packing; the tumor 
was removed by cautery and the patient was given an infusion but died after 
one hour. There seems a possibility that this patient might have been saved 
by transfusion of her own blood taken from her abdomen : this method was 
first suggested by Halsted : I have used it successfully in a case of severe 
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bleeding from ectopic pregnancy. Severe hemorrhage from a needle prick of 
a huge angioma of the right lobe is reported by Mantle^^ and quoted by Chas. 
H. Peck .“3 The hemorrhage was uncontrollable by suture or packing and 
the patient died after two hours. Fatal hemorrhage was also reported by 
Borst and Chiari^'^ and by a number of others. The fairty frequent pedun- 
culated hemangiomata are much less difficult and dangerous. Peck^^ re- 
ported a pedunculated hemangioma involving the entire left lobe which was 
removed after clamping the pedicle and closing the stump ivith continuous 
catgut suture; the tumor weighed 3 pounds 14 ounces (1,759 Gm.), the 
largest tumor removed in this country up to the time of this report. Claris 
gives details of a successful operation by Schloffer, with a report of 30 others 
fi'om the literature, an operative mortality of slightly over one-third of i per 
cent. This perhaps gives a fair estimate of present day risk. 

Case Report; A woman 65 years of age consulted Dr. H. E, Merriam because of 
abdominal pain. Her condition did not seem serious but there was some abdominal 
tenderness localized mainh’- in the right lower quadrant. There was a history of dull 
abdominal aching for 30 years. The family and past history were unimportant. General 
physical examination satisfactory. The following morning the pain became more severe, 
was localized at McBurney’s point and the patient was sent to the hospital and prepared 
for operation. The abdomen was opened and much free blood was found, some old and 
clotted. No source of bleeding was discovered in the lower abdomen but an actively 
oozing tumor was found attached to the left lobe of the liver. This was resected wide of 
the growth with medium cutting radiocurrent, which controlled all smaller vessels. 
Larger vessels were controlled and approximation of the defect effected by mattress 
sutures of plain catgut. Xeroform gauze drain was left to line of suture. Clysis was 
given. Recovery was’ uneventful. The patient is living and well 16 months after opera- 
tion. Pathologic Diagnosis ; Hemangioma of the liver. 

MALIGNANT TUMORS OF THE LIVER 

Many writers are pessimistic towards resection of these growths. This 
has probably led many surgeons to abandon attempt at their removal, al- 
though the experience of Keen,^“ McArthur,-'^ and Yeomans^® among the 
Americans and the successes of a number of foreign surgeons have shown 
the possibility of cures up to seven years’ duration. A reliable pathologic 
diagnosis is indispensable in such cases. In Keen’s-® case the pathologic diag- 
nosis, cylindrical cell cancer by Coplin and Tinker, was confirmed by Wm. H. 
Welch and T. M. Prudden : in McArthur’s^'^ case pathologic diagnosis, adeno- 
carcinoma by Hektoen and Zeit, was confirmed by Fenger: in Yeomans’^® 
case the pathologic diagnosis, adenocarcinoma by Jefferies of the 
Philadelphia Polyclinic, was confirmed by Ewing.-® McArthur’s case in- 
volved especial difficulties, for the liver was involved by extension from 
stomach cancer, so that resection of the stomach as well as the liver was re- 
quired: the later pathologic diagnosis was true carcinoma. Alessandri^® 
states that “in carcinomata of the liver, sm-gery is of scarcely any interest as 
they are operable only in exceptional instances.” Pie does state farther on 
that “adenocarcinomata, especially when they develop in accessory lobes .... 
are in consequence insolated and sometimes circumscribed and pendunculated 
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and. may be operable,’* also that metastases . . . are rarely seen. Ewing 
and McCallmn^® also confirm this statement as regard metastases. The im- 
provement in methods and additional resources of recent surgery have much 
improved the prospects of cure. Case reports have been collected by Keen 
Thoele/ YeomansrS and Castle.=*^ 

It should be noted that unfavorable statistics, in several cases, are based 
upon operations which were performed under conditions less favorable than 
the present, 25 to 40 or more years ago. Also that Keen’s tabulation, pub- 
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Fig. 10 . — Photomicrograph of the hemangioma of liver reported 

lished in 1899, includes two patients living three years after operation which 
were apparently overlooked by Thoele in 1913. All but two of Thoele’s 
collected cases were operated upon 25 or more years ago: but even at that 
time two of these (6 per cent plus) were apparently living and well three or 
more years postoperatively, and four (12.5 per cent) lived three and one-half 
years or more, a gain in life which at least in some cases would warrant 
operation. Yeomans’ tabulation, which includes several cases operated upon 
20 years or less ago, shows six (37.5 per cent) of 16 patients alive and well 
three to seven years after operation. This compares fairly favorably with the re- 
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suits in thyroid malignancy which also deals with a glandular, very vascular, 
organ. Most of the improvement in the results in the treatment of thyroid 
malignancy seems to have come from recognition of the value of irradiation 
combined with surgery : neither irradiation nor surgery alone gives results 
comparable with the combination of the two. Is it not possible that such im- 
proved results might come with this combination in liver surgery? Earlier 
exploration, as urged by Keen and Yeomans, is also highly important, for in 
extremely few cases has liver malignancy been suspected before the abdomen 
was opened ; almost every other possibility has been first considered. A dis- 
advantage unlikely to be avoided is that the experience of the individual 
surgeon is likely to remain small. Adenocarcinomata, which makes up a large 
percentage of liver malignancies, often grow slowly and metastasize late if at 
all, as stated by Ewing and McCallum, and are classed as radio sensitive. 

With improved aseptic and antiseptic technic ; with methods of anesthesia 
adapted to the individual case; and with some knowledge of the experience 
of the many others who have previously operated, results both as to safety 
and permanent cure should show still further improvement over earlier 
reported cases. 

CONCLUSIONS 

(1) The incidence of liver tumors is large enough so that their occurrence 
should be kept in mind. 

(2) Reproduction of liver tissue has been shown experimentally and 
clinically; the blood supply is favorable and both experimental and clinical 
evidence indicates that large growths can be excised safe^L 

(3) Radiocutting combined with other methods suited to the individual 
case, transfusion of the patient’s own blood from within the abdominal 
cavity in bleeding hemangiomata; and radium combined with surgery in 
malignancy may help to raise the percentage of cures. 

REFERENCES 

^ Thoele ; Neue Deutsche Chirurgie, vol. 7, 1913. 

= McDill, John R. : Annals of Surgery, vol. 56, p. 333, 1912. 

“ Borzeky and Baron : Trans. Internat. Cong. Med. 1913, sect. VII, Surg. part 2, p. 95, 
London, 1914. 

‘Hollander: Deutsche Chirurgenkongress, 1898, Verb, i, S. 131, reported by Thoele. 
“Ward: Electrosurgery, Kelly and Ward, p. 167, Philadelphia, 1932. 

“ Gray, Howard : Surg. Clinics N. Amer., June, 1934. 

■'Ward and Pearse: Am. Jour, of Surg., vol. n. s. x, p. S40, 1930. 

“Scott: N. Y. State Jour. Med., April i, 1931. 

” Pugh : Electrosurgery. Kelly and Ward, p. 213, Philadelphia, 1932. 

“ Tinker, M. B. : Annals of Surgery, p. 587, October, 1931. 

‘‘Ponfick: Quoted by Ewing: Neoplastic Disease, 2nd edition, p. 676, Philadelphia, 1922. 

“ Von Meister : Ewing, p. 676. 

“Fishback: Collected Papers, Mayo Clinic, vol. 21, p. 98, 1929. 

“Wendel: Arch. f. klin. Chir., vol. 114, p. 982, 1920. 

‘“Martens: Arch. f. klin. Chir., vol. 114, P- 1001. 1920. 

“Abbe: Dennis Sys. Surg., vol. 4, p. 543, Philadelphia, 1896. 

“ Thompson : Annals of Surgery, vol. 30, p. 284, 1899. 

736 



Volume 102 
Number 4 


LIVER RESECTION 


Ransohof : Medical News, p. 7275 April 16, I 9 I 4 - 
’"Elliott: Trans. Am. Surg. Assn., p. 257, 1897. 

-"Ewing: Neoplastic Disease, 2nd edition, p. 679, Philadelphia, 1922. 

Turner : Proc. Roy. Soc. Med., Sec. Surg., p. 60, London, 1922. 

"Mantle: Brit. Med. Jour., vol. i, p. 365, 1903. 

“Peck: Surg., Gynec., and Obst., vol. 33, p. 280, 1921. 

Trans. South Surg. and Gynec. Assn., vol. 33, p. 289, Philadelphia, 1921. 
-‘Borst and Chiari: Quoted by Garre: Handb. d. Prakt. Chir., 5th edition, vol. 3, p. 686, 

1923. 

“ Clar ; Med. klin., vol. 24, p. 1746, November 9, 1928. 

“ Keen : Annals of Surgery, vol. 30, p. 267, 1899. 

“ McArthur : Annals of Surgery, vol. 42, p. 626, 1905. 

“Yeomans: J. A. M. A., vol. 44 . P- 1301. I 9 i 5 . 

Alessandri : Nelson Loose Leaf Surgery, vol. 5, p. 598, 1928. 

“"McCallum: Text Book Path., 5th edition, p. 1116, Philadelphia, 1932. 

Castle : Surg., Gynec., and Obst., vol. 18, p. 477, 1914. 

DISCUSSION. — Dr. Howard Lillienthal (New York). — In discussing 
Dr. Tinker’s most interesting paper let me give my experience in two cases 
that I have had. The first one, a man of about 50, was operated upon long 
ago. The tumor depended from the right lobe of the liver. I extirpated it. 
As I drew the tumor downward during its removal I could see the vessels like 
the strings of molasses candy when you pull it apart. I caught every one and 
tied them. I had no trouble, whatever, and my impression is that I sutured 
the defect afterward. The neoplasm proved to be an hypernephroma. The 
patient recovered but because of inexperience in those days I did not investi- 
gate the case further nor follow the patient later on. It probably was a 
secondary hypernephroma, I would now make every possible effort to find 
the primary lesion, since in hypernephroma there may be a single or solitary 
metastasis. 

The other case was one of hemangiosarcoma, a large one in a woman. 
It also was in the right hepatic lobe. My impression is that I made use of a 
pin with the elastic ligature during the extirpation. The case was an extremely 
difficult one. I think that this patient died a year or more after an operative 
recovery. 

I have had several patients with hydatid cysts of the liver. In one of 
them there were five present ; I took out three at one time and two at a subse- 
quent operation. The man got well. Another had a single hydatid cyst. It 
was found accidentally while operating for gallstones. I did both operations 
at one time with recovery. 

I am very partial to electrosurgery of the right kind. You should have 
a current that will cut rapidly. The so called radiocurrent I have had no ex- 
perience with in the liver. I use it for the skin always and get much better 
primary union than with the scalpel. If you use it for the skin you should 
make the incision quickly. A slowly made incision will kill the adjacent 
tissue. I use electro surgery in all my work except the intrathoracic, and I 
am afraid to use it there because cases have been reported, but not published, 
in which the patient has died on account of electric shock to the heart muscle. 
In most other parts of the body, you will have nothing but good luck if you 
handle the radioknife correctly. 

Dr. Leonard Freeman (Denver, Colo.).— Doctor Tinker has described 
what seems to be an excellent method for resection of the liver, provided one 
has the proper apparatus at hand. But the necessity for- a resection some- 
times comes unexpectedly when an electric knife is not available. 
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In such emergencies it is well to have some other means up one’s sleeve. 
There are a number of more or less good methods which may be used; but 
one which I suggested before this Society some years ago has advantages in 
the way of simplicity and effectiveness which make it deserving of attention. 
It has served me well on several occasions. 

The paraphernalia required consists of two mattress needles, or two sec- 
tions of stiff wire, about a foot or more in length. One of these is laid along 
the upper surface and one along the lower surface of the section of liver to be 
removed, well back from the tumor. With a long straight or moderately 
curved needle, plunged through the liver, two or more loops of catgut are 
slung, at appropriate distances, around the lower mattress needle and over the 
upper one. 



Fig. 13. — Showing needles brought out through incision. 

When the loops are tightly tied they compress the liver substance between 
the wires so that no bleeding can occur and the needles cannot slip. If the 
incision is oblique the ends of the needles are conducted out of its lateral 
extremity onto the abdominal wall, or a separate stab wound may be made for 
this purpose (Figs, ii, 12 and 13). At the end of a number of days the 
needles are easily pulled out, leaving the catgut loops to be absorbed later on. 

Dr. Fred B. Lund (Boston, Mass.). — I have nothing, whatever, to con- 
tribute to the technic of removing tumors of the liver. I am simply speaking 
of this case on account of the condition for which it was_ done. Some 30 
years ago I was called upon to operate upon a woman suffering from a tumor 
of the liver. It was before roentgenography and also before the time , of 

electric knives. . 

She had an enormous tumor in the upper right quadrant extending way 
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down below the umbilicus. We thought it was a tumor of the kidney. Her 
urine was normal. She was about 50 years old. She had no loss of weight, 
but just presented this great big tumor that was bulky and bothered her 
greatly. 

You are all familiar with congenital cystic kidneys. This patient had a 
congenital cystic liver. The cysts were not distributed through the liver. It 
-was all one mass. By taking out a big, wedge-shaped piece of the right lobe, 
I could get rid of it and I did shell it out. There was the usual bleeding and 
transfusions were just beginning to be done. I used hot water. I had some 
great long blunt needles and brought the surfaces together, except at one 
point where I had to pack with gauze. We have all had some experience with 
packing with gauze in cases of ruptured liver, and it works a good many 
times. In taking out gallbladders you sometimes get into the liver, expose 
the raw surface, and that can always be cured by packing. 

I do not think the venous blood pressure in the liver is high at all. In 
bringing in the blood they spread out like a mountain stream flowing into a 
lake and there is no current to speak of in the lake and the current is slow in 
the river. I always thought it was a hopeful point. 

One chief difficulty is the fact that sutures cut through the soft liver 
tissue. In cases such as Dr. Freeman has suggested, I think that his method 
is excellent if it can be applied. I did sew this liver up with mattress sutures 
and a gauze drain, and while we were arranging for a donor she died from 
hemorrhage and shock. 

Dr. Edwin Beer (New York). — In connection with the use of the radio- 
knife, it is of interest to know that in 1908 or 1909 the radio expert Lee 
deForest asked me to try out the cutting current on animals in the Loomis 
Laboratory in New York. The cutting effect of this current was satisfactory, 
but its hemostatic effect, especially in organs like the liver, as Dr. Tinker 
indicated, was imperfect. Large vessels remained open and bled. - Since then 
we have been able to produce a combined cutting current and electro- 
coagulating current which frequently controls the bleeding. The disadvantage 
from electrocoagulation of the tissue to control bleeding is in the fact that this 
coagulated tissue may invite infection. Both currents are high frequency 
currents with very rapid oscillations. 

I have personally had experience with two cases of liver resection, one case 
an hemangioma of the liver. It was impossible to control. the bleeding com- 
pletely by all sorts of ingenious devices. In another case of sarcoma of the 
right lobe of the liver, a resection was rapidly made and the bleeding controlled 
by enfolding stitches of the thinned out liver edge surrounding the sarcoma 
so that no packing was necessary to control the oozing. The tumor was the 
size of an orange, easily removed, and the patient died five and one-half years 
later with multiple metastases in bones^ liver, spleen and kidney. 

In closing, I believe it should be emphasized that the high frequency 
cutting and coagulating currents are invaluable in resection of hollow organs, 
especially the bladder, where I have been using these currents for over ii 
years. 

Dr. James M. Mason (Birmingham, Ala.). — Relative to the question 
of autotransfusion, tin's has been extensively and successfully used by gyne- 
cologists in ectopic pregnancy. It has been used rather infrequently in other 
conditions, although in any uncontaminated intra-abdominal hemorrhage I 
see no reason why the blood would not be just as available for autotrans- 
fusion as in ectopic pregnancy. I have used it very successfully in ruptured 
spleen. I have not used it in ruptured liver. 
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I see no reason why lilood that is uncontaminated by injury to the urinary 
or intestinal tract might not be used in case of hemorrhage from the liver, 
unless associated ^yith the malignancy of the liver, where there might possibly 
be danger of picking up cancer cells. 

Dr. John J. Morton (Rochester, N. Y.).— Relative to the use of ex- 
Iravasated blood from the liver as a transfusion, we were warned, in Dean 
Lewis’ clinic, at Baltimore, that blood extravasated from the liver is very 
dangerous as it carries a toxic choline derivative in it. 

Dr. Emmett Rixford (San Francisco, Calif.). — Doctor Tinker spoke of 
the capacity of the liver for regeneration. It is certainly remarkable, as may be 
shown from the following examjile: A man came to hospital with enormous 
masses of varicose veins extending from each groin to the corresponding 
axilla, evidently the result of obstruction of the vena cava. He gave a history 
of having had typhoid fever in the Pres))yterian Hospital, New York, 14 
years previously, followed by swollen legs. From the hospital it was learned 
that the typhoid had been accompanied and followed by phlebitis of tbe iliacs 
and vena cava. Some months later the patient returned to the hospital suffer- 
ing from abdominal pain. Fatal peritonitis suddenly developed. Autopsy 
showed that the right lobe of the liver had been entirely replaced by two 
large cysts, one of which had ruptured, causing the peritonitis. The left lobe 
of the liver had hypertrophied to be as large as both lobes of tbe normal liver. 
It may be of interest to state that the ascending vena cava was represented 
by a bone which extended from near the level of the renal veins downwards 
into the iliacs. 

Dr. Martin B. Tinicer (Ithaca, N. Y.). — It may interest the American 
Surgical Association to recite a list of their members who have reported cases 
of liver resection in the past: Dr. McLean Tiffany, Baltimore, Dr. J. W. 
Elliott, Boston. Dr. Monks, Boston, Dr. Alexander Hugh Ferguson, Chicago, 
Dr. Louis McArthur, Chicago, Dr. Obh^er, Cincinnati, Dr. Ransohoff, Cin- 
cinnati, Dr. Leonard Freeman, Denver, Dr. Robert Abbe, New York, Dr. 
Willy Meyer, New York, Dr. Charles Peck, New York, Dr. ^V. W. Keen, 
Philadelphia, and Dr. Alexander Maclaren, St. Paul. 

Of this list. Doctor Keen reported three cases. Doctors Ferguson and 
McArthur two, and the others only one. Doctor Elliott of Boston gave a 
paper on resection of the liver before this Association in the ’90’s, about 40 
years ago. Dr. Leonard Freeman reported on resection of the liver before 
this Association in 1904, 31 years ago. In the meantime, I have not been able 
to discover that there has been any report on resection of the liver. 

This is a condition, then, which from the experience I have had within the 
few months I have been preparing this paper, has been impressed upon me as 
likely to occur in the practice of any man who does much abdominal surgery. 
In this connection, it is interesting to note that Doctor Finney had two cases, 
who appeared in his office on the same day and were operated upon on con- 
secutive days. It is a condition. I believe, that is likely to occur in the 
experience of any man, and if you have not met with a tumor of the liver 
and have not been called upon to resect it, it is sometimes rather awkward. 
Some of you have had experience with the traumatic injuries of the liver and 
know they can bleed. Some of these cases do not bleed very much during 
resection. Others of them would bleed excessively unless properly handled. 

So many cases have been brought to my attention since I started preparing 
this paper that I intend to send out a questionnaire to the memliers of the 
Association, to determine how many have had experience with tumors, of the 
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liver. Evidently only a small proportion of the tumors that have been o])er- 
ated upon have been reported, and it is occurring in practice without previous 
experience, more or less of an emergency situation. 

Regarding Doctor Beer’s comment: T looked up all the references that 
were available in the Surgeon General’s Index Catalog and the Cumulative 
Index, but the way that the tumors of the liver are indexed makes it difficult 
to find them in some instances. Many references were accidentally found and 
were not among the regularly listed reports of liver surgery. 

As regards the regeneration which Doctor Rixford has spoken of, I 
mention in the paper that up to three-fourths of the liver has been removed 
experimentally by a number, the latest being Fishback of the Mayo Clinic, 
who found that the liver regenerated, after four-fifths had been removed, in 
from six to eight months. 
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CONGENITA!. OBSTRUCTION OF THE BILE DUCTS 

William E. Ladd, M.D. 

Boston, Mass. 

Tins paper is based on a study of 45 cases of congenital obstruction 
of the bile ducts occurring in the Children’s Hospital of Boston. 

According to Yllpo’- and other observers, the bile ducts in their process 
of development pass through a solid stage analogous to that of the intestine. 
That is, the lumen of the ducts becomes obliterated by epithelial concrescence 
or proliferation. If normal development continues, this solid cord becomes 
vacuoled, the vacuoles coalesce, and the lumen becomes reestablished. An 
arrest in development during the solid stage more adequately explains the 
malformations found than any of the other theories advanced. The cause 
of the arrest in development still remains a matter of surmise. 

The gross pathologic findings associated with these obstructions of the 
biliary ducts are a general icterus of all the tissues of the body, an enlarged 
liver with increased firmness to touch and an irregular pebbly surface of 
darker color than normal, and a wide variation in the malformation of the 
ducts (Figs. I and 2). 

Microscopically, one finds in the liver a marked interlobular and intra- 
lobular fibrosis with slight round cell infiltration in some cases. The bile 
capillaries are plugged with greenish-black inspissated bile. The liver cells 
contain small granules of bile pigment. Particles of bile pigment are also 
found in phagocytic cells of the small capillaries in the interstitial fibrous 
tissue. In short, the liver presents the picture of bile stasis and biliary 
cirrhosis (Fig. 3). The pathologic findings in other parts of the body are 
not remarkable. 

In 1916 Holmes^ collected 120 cases from the literature and described a 
large number of variations in the malformations. While it is true that almost 
no two cases are exactly alike, still for practical purposes it is possible to 
classify these malformations into a small number of groups. 

(1) Cases in which there are no extrahepatic ducts. 

(2) Cases in which there is an atresia of the hepatic ducts. 

(3) Cases in which there is an atresia of the common duct. 

(4) Cases in which the gallbladder is represented by a moderate sized 
cyst not connected with the common duct and in which there may 
or may not be any common or hepatic ducts. 

(5) Cases in which the gallbladder connects directly with the duodenum 
but in which there are no other extrahepatic ducts. That is, no ducts 
connect the liver and gallbladder or the liver and intestine. 

(6) Cases in which there is a stenosis of the common duct plugged with 
inspissated bile causing complete obstruction. 
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(7) Cases in which there is narrowing of the common duct causing 
partial obstruction. 

The diagnosis of congenital obstruction of the bile ducts may be quite 
difficult to make in the first few weeks of life but it becomes simpler as the 
infant grows older. The jaundice may be present a few days after birth but 
does not become marked until the infant is two or three weeks old. As the 
infant enters the second month of life the jaundice becomes more intense 
but of a greenish-yellow tinge rather than the marked yellow seen in biliary 
obstruction of adult life. The stools are acholic as a rule but may at times 
give a positive test for bile or show gross evidence of bile on their surface 
even in the cases of atresia or complete absence of extrahepatic ducts. This 



Fig I. — Shows cut suiface of the liver. Note the fibrous tissue interspersed throughout the parenchyma 

and the dark color due to bile stasis. 


phenomenon is explained by the fact that the bile is carried by the blood 
stream to the mucosa of the intestine and excreted by it into the lumen of 
the gut. The urine is dark colored and gives a positive test for bile. The 
icterus index is very variable in different patients and from day to day in 
the same patient and in our series has ranged from 50 to 200. This test com- 
pares serum with potassium bichromate 1-10,000 as the standard i, and then 
compares the serum with the solution in greater concentration. The bleeding 
and clotting time may be slightly prolonged but no great variation from the 
normal has been found in this series. The fragility of the red cells is not 
abnormal nor is there a marked increase in erythroblasts. A red count and 
hemoglobin below normal have been observed in some of the patients. One 
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expects to find a positive direct van den Bergh reaction and no increase on 
the addition of alcohol. In other words, there is not a biphasic reaction. On 
physical examination these patients show a surprisingly good state of general 
nutrition and development even when several months old. The striking fea- 
tures are the general icterus and the enlarged liver with a very firm or hard 
edge. 

The diseases of infancy with which congenital obstruction of the bile 
ducts might be confused are : 

Icterus neonatorum is not a serious condition and usually has disappeared 
by the end of the second week of life. During the first two weeks after birth, 
however, the infant may present a very similar amount of icterus to the infant 



Fig. 2. — Outer upper surface of the same liver as Fig. i showing pehbly appearance present with 

marked degree of obstructive biliary cirrhosis. 

with obliteration of the bile ducts. Such an infant does not present the 
enlargement of the liver, the acholic stools, or bilious urine found in the cases 
of biliary obstruction. These factors and time will remove the possibility of 
confusion between these two conditions. 

Erythroblastosis, sometimes classified under the name of icterus gravis, 
may present a clinical picture simulating that due to biliary obstruction. The 
jaundice may be of like intensity and the liver show an equal or greater enlarge- 
ment. In this condition it is common to have an associated splenomegaly. 
Clifford and Hertig,® Diamond, Blackfan, and Baty,^ have mentioned the 
finding of a marked golden vernix caseosa and a hypertrophied placenta as 
important factors in making one suspect the presence of eiythroblastosis. 
These conditions should be considered as indications for further investiga- 
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tioii of the patient rather than factors in making the diagnosis. The finding 
of an increased number of erythroblasts on successive blood examinations is 
an important factor in differentiating this disease. In erythroblastosis one 
expects to find a positive biphasic van den Bergh reaction. The positive 
direct reaction is due to the great increase in the hematopoietic centers in the 
liver and the biphasic reaction to the breaking down of the red cells. This 
condition is associated with a very high mortality in the first few days or 
weeks of life so that the chance of confusing it with malformation of the bile 
ducts becomes progressively less as time elapses. The treatment of erythro- 
blastosis is multiple transfusions which yield a fair percentage of cures. 

Jaundice of hemolytic sepsis may resemble that due to bile stasis and one 
might be confused, without careful study, by the fact that small infants 



Fig. 3 . — Photomicrograph of liver from a case of congenital atresia of bile ducts. 
Note dilated bile capillaries filled with black inspissated bile, and marked increase in 
fibrosis. 


may be suffering from marked sepsis without showing a febrile reaction and 
also by the not uncommon enlargement of the liver with infection. Acholic 
stools, bile in the urine, a high icterus index, or progressively increasing 
jaundice are not seen in patients with sepsis. 

Congenital syphilis should be mentioned in the differential diagnosis and 
in case of doubt investigated by a careful maternal history, a Wassermann 
reaction of mother and child and roentgenologic studies of the long bones 
of the child. 

As a rule of thumb it may be stated that if one delays making a final 
diagnosis of congenital biliary obstruction until the infant is a month or six 
weeks old the chance of error is not great. 

When one has made the diagnosis of congenital obstruction of the bile 
ducts explorator}’- operation is the obvious next step, as lOO per cent mor- 
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mortem examination eonfirmcd my opcratiAfc, findings and was identical with 
the autopsy ohservations in the first case. The'se two patients had gallliladders 
l)ut no extrahepatic ducts. J he obvious lesson to be drawn from these two 
patients is that one should have good evidence of the gallbladder connecting 
with the liver before anastomosing it to the intestine. 

Recently I explored a jaundiced infant (Case No. 167813) referred from 
Scranton, Pa. (Fig. 6) . The usual procedure of inserting a catheter into 
the gallbladder and injecting saline to assist in identifying the ducts was 
followed. There was slight resistance to the injection at first and the saline 
then readily passed into the duodenum. It was felt that there had been a 
plugged duct which had been relieved. The patient made no improvement 

after operation and at a second operation 
the condition which should have been recog- 
nized at the first was found. The gall- 
bladder connected by the common duct di- 
rectly to the duodenum. There was no 
hepatic duct. Simmonds^ has reported two 
and Ashby® one identical case found at 
autopsy. 

A three months old baby (Case No. 
149320) was explored. A rudimentary 
gallbladder without patent cystic duct was 
found. What was thought to be the blind 
end of the common duct was identified and 
opened but no bile was apparent. A small 
catheter was tied into this and led out 
, Fig. 6.-Case No. ibyS.a—Case in through the abdominal wouikI. There was 
diodenum bufKhid?^he "hepatic profusc flow of bile through the catheter 
hX\e°f eithef thf Zo7.nZ next day. Two days later the wound 

or the gallbladder and the liver. reopened aiid an end-to-sidc anas- 

tomosis performed over too long a piece of rubber catheter. The post- 
operative convalescence was very satisfactory. Bile appeared in the stools 
and disappeared from the urine and the jaundice cleared, but the piece of 
catheter over which the anastomosis had been made was not passed. Two 
months later the baby developed signs of fluid in the abdomen and later 
evidence of pneumonia and died. Probably a third operation should have 
been performed for removal of the rubber tube. My theory was that the 
upper end of the tube had ulcerated through the bile duct allowing bile to 
escape into the peritoneal cavity and that the pneumonia was a terminal affair. 
The theory could not be proved as permission for autopsy was not granted. 

A month old patient (Case No. 156370) was explored and no extra- 
hepatic ducts found. Later at postmortem examination an atresia of the 
common duct was identified which could have been anastomosed to the duode- 
num. This case is included among the operable group. 
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PROGNOSIS ' 

It is of course apparent that if there is a malformation of the bile ducts 
which prevents bile from entering the intestinal canal, the condition is incom- 
patible with life. The surprising fact is the length of time which an infant 
can live with such a condition. In this series of 45 cases one patient with 
atresia of the hepatic ducts lived to the age of twelve months when he died 
of intraperitoneal hemorrhage. Another infant died at the age of ten months 
shortly after an exploratory operation had revealed the absence of extrahepatic 
ducts. The average duration of life was four and one-half months in five 
patients, all of whom had inoperable conditions not explored. In 20 patients 
who were explored and found to have inoperable conditions the duration of 
life was five and one-half months. 

From the study of these cases one may deduce, therefore, that although 
an occasional infant may live for many months without bile entering the in- 
testine the majority die within six months and some sooner. For this reason 
it is obvious that exploration should be resorted to before the fourth month 
of life. 

Of the remaining 20 patients in this group all were explored and found 
to have conditions tlieoretically amenable to surgical treatment. They may 
be classified according to the malformation found and whether the obstruc- 
tion was complete or not. 

There were 15 cases in which the obstruction was complete and five in 
which the obstruction was partial. 

Of the 15 cases in which the obstruction was complete five were due 
to plugging of a stenosed common duct with inspissated bile. These were all 
treated by the operation, mentioned earlier in the paper, of distention of the 
ducts with salt solution or with a probe. All were operated before the third 
month of life. Four of these patients recovered and were discharged from 
the hospital apparently well. One of them is reported to be in perfect health 
ten years, and one eight years after the operation. The other two have not 
been followed for so long a period of time but at last note were in excellent 
health. The one patient of this group who died was discharged from the 
hospital apparently well but died within two months and at autopsy the ducts 
were found to be replugged. 

Six patients with atresia of the common duct were operated on under two 
and one-half months of age. Four recovered and two died. Of the four 
who recovered two had a choledochoduodenostomy done over a short piece of 
rubber tube, one a choledochoduodenostomy over a catheter introduced 
through the gallbladder, cystic and common duct, and one had a cholecyst- 
gastrostomy. These patients have been followed for nine years, six years, 
nine months, and six months respectively and all appear to be in excellent 
health. 

There were five patients with atresia of the hepatic duct. Of these, one 
patient, on whom an hepaticodochoduodenostomy was performed with the 
same technic used in the common duct atresias, recovered and has been re- 
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ported free of jaundice and in excellent health at the end of two years. One 
patient made an excellent immediate postoperative recovery but died four 
months later. One patient who had been allowed to go to seven months 
of age died 48 hours after operation with symptoms suggesting hemorrhage. 
No -autopsy was performed. One patient died at 12 months of age without 
being explored and one who was explored died at six months of age, a month 
after operation. In this last case no patent ducts were found at operation 
but a hepatic duct theoretically capable of being anastomosed was found at 
autopsy. It may be seen from these five cases that in our clinic at least the 
outlook in cases of hepatic duct atresia is less favorable than in common duct 
atresia. It also may be suggested that these cases offer possibilities of better 
results than we have obtained. 

Five cases of partial obstruction have been included in this series as it is 
believed that they were due to congenital malformation of the bile ducts even 
though the symptoms did not all become apparent in the first weeks of life. 
However, the patients whose jaundice appeared later presented the same 
findings at operation with those that were found in the patients who were 
jaundiced in the first weeks of life. The youngest of these five patients 
was operated on at the age of two and one-half years and the oldest at five 
years. The operation of cholecystduodenostomy was performed on three of 
the patients and that of choledochoduodenostomy on two. There was no 
mortality in this group which has been followed for periods of one month to 
15 years. Though there was no mortality in the group the results have not 
been entirely satisfactory. The patient who has been followed the longest, 
namely 15 years, has mild attacks of jaundice from time to time. None of 
the other four who have been followed for periods of seven years, five years, 
four months, and one month respectively have had any recurrence of their 
jaundice. They have had occasional attacks of mild abdominal pain or dis- 
comfort. One patient on whom a choledochoduodenostomy was performed 
has had no recurrence of jaundice and the pain referred to has been so slight 
and so fleeting as to hardly warrant comment. The other patient on whom 
choledochoduodenostomy was performed was followed too short a time to 
justify definite conclusions, but both suggest that the operation of choledocho- 
duodenostomy is preferable to that of cholecystduodenostomy. 

CONCLUSIONS 

Obstruction of the bile ducts due to congenital malformation is certainly 
common enough to warrant more attention in the future than it has received 
in the past. 

The diagnosis can be made by a process of elimination with great certainty 
by the end of the second month of life, and usually a little earlier. When the 
diagnosis has been made, exploratory operation should be recommended. The 
mortality of the patients with complete obstruction without operation is ob- 
viously 100 per cent. In this series of 45 cases, there were 40 cases with com- 
plete obstruction. Of these 40 cases, 15 were theoretically amenable to relief 
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by surgical methods. In other words, 37 per cent of the cases present possi- 
bilities of cure. Nine patients or 60 per cent of the ojierable patients with 
complete obstruction have recovered, and have been followed for periods of 
time ranging from ten years down to six months. They have remained free 
of jaundice, and developed normally. From this experience, it seems justifi- 
able to conclude that the liver has sufficient regenerative power to overcome 
the fibrosis which was observed at the time of operation. It likewise seems 
reasonable to believe that the idea that these patients are going to die of this 
cirrhosis even after the obstruction has been relieved is unwarranted. The 
operation should be done before the fourth month of life because the patients 
are prone to suffer fatal complications after that age. The group in this 
series having partial obstruction have had no mortality. In this group, the 
late results suggest that the operation of choledochoduodenostomy is perf- 
erable to that of cholecystduodenostomy. 
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STENOSIS OF THE BILE DUCTS BY CONTIGUOUS 
CICATRICIAL TISSUE 

Ellsavohth Eliot, Jr., M.D. 

New Yohk, N. Y. 

Stenosis usually connotes a narrowing of either extremity of a canal or 
of an intervening segment the result of some inherent lesion. The fact that 
the title of this paper refers to the canals in question — namely, the bile ducts 
— as normal, ought to prevent misunderstanding. Perhaps obstruction in 
place of a stenosis would be preferable. 

Strictly speaking, in two cases herewith reported, the bile ducts were not 
normal. Thus in Case VI some thickening of the wall of the common duct 
underlying the adhesion was found, and in Case VIII the middle of the com- 
mon duct was considerably dilated and somewhat thickened by adhesion. In 
both instances the thickening was evidently limited to the outer wall of the 
duct, representing the extension of the contiguous cicatricial tissue. A simi- 
lar condition is frequently observed in other abdominal viscera adherent to 
some primary infectious process. Inspection of the mucous membrane of 
the divided duct can alone determine the presence of some pathologic change. 
Such an opportunity was afforded in Case VII, no mention being made of any 
lesion in the lining membrane of the duct. In this and all other reported 
cases the relief of symptoms and the absence of recurrence seem to justify 
the conclusion that the ducts were essentially normal. 

Jaundice due to the pressure on the normal hepatic or common ducts by 
some extraneous lesion is not uncommon. It may follow the pressure of 
lymphatic glands at the hilus of the liver, involved in ordinary inflammation 
or of those invaded by tuberculosis or carcinoma, the pressure of cysts in the 
kidney or liver, including those due to the echinococcus ; by the pressure of 
the gravid uterus ; or the blocking of the duct with the ascarides. The closure 
of the duct of Wirzung by the pressure of malignant growths in the head of 
the pancreas is not infrequent. While the common duct cannot be regarded 
as normal in the two cases reported by Herfarth,^ their great interest and 
rarity justify their mention at this time. In one, on autopsy several days 
after operation, the jaundice was found to have resulted from the invagina- 
tion of the end of the duct into the duodenum, a transverse fold of its mucous 
membrane passing over and effectively closing its orifice. In the other, also 
on autopsy four days after an operation, jaundice had followed occlusion of 
the terminal duct through pressure on its orifice by a prolapse of its mucous 
membrane, projecting nipple-like into the lumen of the duodenum. The ages 
of the patients were 51 and 53 respectively, and in both cases some form of 
neoplasm was the preoperative diagnosis. 

The present paper is not concerned with the different varieties of jaundice 
which have just been enumerated, but is restricted solely to the consideration 
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of stenosis of a normal biliary passage through the action of contiguous 
cicatricial tissue. T f occlusion of the cystic duct alone results jaundice is not 
present. When the hepatic duct or common duct is involved, jaundice is con- 
stant and progressive. 

While usually the formation of such adventitious tissue follows operation, 
it may, in the absence of operation, reflect the effort of the overlying peri- 
toneum to protect the abdominal cavity against threatened perforation of the 
wall of some hollow viscus and, when so formed, such tissue may persist in- 
definitely, long after the infectious process, of which it originally was a part, 
has completely disappeared. Exceptionally in the upper right quadrant as in 
other parts of the abdominal cavity, bands or masses of connective tissue may 
form without the positive history of some previous infectious process. In one 
such instance in which abdominal discomfort had existed for many years and 
in which gastric stasis was relieved only by repeated daily lavage, the pylorus, 
hepatic flexure and gallbladder were found on operation completely invested 
in a mass of dense connective tissue. The pylorus was so sharply angulated 
and firmly attached to the under surface of the liver that only small quantities 
of gastric contents could pass into the upper intestine. Sharp dissection was 
necessary to restore the structures in the gastrohepatic omentum to their nor- 
mal relation and to enucleate the gallbladder, entirely buried in the mass of 
connective tissue. No scars were found in the wall of either the pylorus or 
duodenum, indicative of previous ulceration and both the gallbladder and 
ducts were normal. Jaundice had never occurred notwithstanding the ex- 
tensive pathology in and about the gastrohepatic omentum. 

Peritoneal adhesions consisting of organized connective tissue either with 
or without previous abdominal operation vary in density and extent. In the 
upper right quadrant, especially after operation, they may be of almost 
cartilaginous consistency, and usually the anterior edge of the liver, the gall- 
bladder, if present, the pylorus and first part of the duodenum, and the 
hepatic flexure are more or less firmly bound together in a mass of adherent 
great omentum. While no actual proof can be adduced and experienced 
pathologists may not concur, more dense and extensive adhesions seem to 
be encountered in the right upper quadrant than in the other segments oj 
the peritoneal cavity. Especially subsequent to cholecystectomy or other oper- 
ations on the biliary tract in which drainage has been extensive and pro- 
tracted, these adhesions become organized into cicatricial tissue which, as it 
contracts distorts, constricts, or displaces those structures to which it may be 
attached. Angulation of the bile ducts, when these structures are distorted, 
no matter how slightly, may easily result in obstruction which it is difficult 
for the pressure of the bile current, which normally does not exceed four 
Mm., to overcome. Such angulation, following cholecystostomy, has been 
reported in an excellent essay by Stetten,^- ^ due to a postoperative shrinkage 
of the gallbladder. The consequent pain and discomfort, without jaundice, 
however, were relieved by a cholecystectomy. Apart from angulation or dis- 
tortion of the duct, the presence of a biliary fistula is an important factor 
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in causing an almost complete absence of pressure in that portion of the duct 
between the orifice of the fistula and the intestine which, as long as the fistula 
persists, presents no resistance to any force of pressure or constriction to 
which it may be subjected. The result of angulation of the common duct 
is well illustrated in a case reported by Ransom,^ in which, some weeks after 
a cholecystectomy, an attachment by cicatricial tissue of the divided end of 
the cystic duct to the under surface of the liver produced such an acute angle 
in the long axis of the common duct that persistent jaundice developed. The 
liberation of the cystic stump by the excision of the adherent tissue restored 
the normal axis of the common duct and permanently relieved the jaundice. 

Perhaps it is well to emphasize at the risk of repetition that, because 
of the constant low pressure of the bile current, surprisingly slight degrees 
of obstruction may result in jaundice. In discussing this fact Doctor Rohden- 
burg, pathologist to the Lenox Hill Hospital, related a case, the history of 
which follows in which pinkish masses of apparently lymphatic tissue sur- 
rounding the end of the common duct and overlying one another in a some- 
what spiral fashion, were found to have been the cause of the obstructive 
jaundice. He is of the opinion that a small probe should normally pass by 
its own weight through the papilla into the duodenum, provided it does not 
catch in a fold of mucous membrane. In the present case, on autopsy, such 
a probe passed through the papilla only with gentle pressure. 

A female, aged 62, admitted to the hospital five months previous with jaundice. 
Operated upon and gallbladder with stones removed, drained. The common duct found 
patent at the time of operation. A fistula draining bile persisted for a time. The fistula 
closed and the patient became jaundiced. The fistula opened and the jaundice disap- 
peared. This was repeated three times. She was discharged from the hospital with 
the fistula closed and slight jaundice one week before her death. She was readmitted 
with a right lower pneumonia from which she died seven days later. During her second 
stay in the hospital the fistula remained closed and the jaundice slowly became deeper. 
Death from cardiac failure. 

Autopsy . — The region of the gallbladder is found to be a dense scar which is adher- 
ent to the overlying musculature and matting together the adjacent loops of the gastro- 
intestinal tract. The liver is slightly enlarged, weighing 1,800 Gm., and is jaundiced. 
The usual markings are somewhat obscure. The liver and adherent intestinal canal 
is removed in situ and carefully dissected. The gut is opened and the duodenum identi- 
fied. The ampulla of Vater is identified. The common bile duct is found. It does not 
appear to be dilated, measuring in the unopened state four cm. in cross section. Where 
the common duct enters the intestine and on the serous surface of the gut are found 
pinkish masses, apparently lymph nodes, which surround the common duct and which 
overlay one another in a, somewhat spiral fashion. Upon opening the common duct at a 
distance from the intestine a four inch probe was easily passed into the intestine. Upon 
holding the liver up, the gut being suspended, the probe being in place, the probe did 
not fall into the gut through the ampulla. 

The clinical records of the cases herewith reported are conveniently divided 
into two groups: A — Those in which no previous operation has been per- 
formed. B — Those in which such an operation has taken place. 
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Group A. — Case I. — (Courtesy of Doctor Amendola). Multiple strictures of the 
cystic duct, due to adhesions from an old duodenal ulcer; marked cholecystitis without 
calculi. Distended gallbladder could be emptied only after division of adhesions. Chole- 
cystectomy. 

Male, aged so. Treated previously for 15 i'ears for duodenal ulcer with persistent 
ulcer defect. For past two years there have been symptoms suggesting gallbladder 
trouble without jaundice. The Graham test showed no change in emptying and no 
diminution in the concentration of the bile. Operation for the biliary condition. Through 
a pararectal incision the gallbladder was found to be distended and the site of a chronic 
choleC3'’stitis. The cystic duct was angulated in several directions by adhesions which 
had extended upward from an old healed ulcer in the first part of the duodenum. As 
soon as these adhesions were divided the gallbladder could be easily emptied. The com- 
mon duct was normal. A cholecystectomy was done. 

Case II. — (Courtesy of Dr. C. W. Cutler, Jr.). Adhesions about the ampulla of the 
gallbladder and around the cystic and common ducts from an old healed duodenal ulcer 
to the site of which the fundus and mid portion of the gallbladder were densely adherent. 
No calculi. Constriction relieved. Gallbladder not removed. 

Male, aged 37. Chief complaint, right upper abdominal pain and indigestion. For 
three or four years the patient has suffered from indigestion, belching of gas associated 
with discomfort in the epigastrium and the right upper quadrant. There has been no 
definite relation of this pain to meals. Five days before admission there was a severe 
attack of right upper quadrant pain extending into the epigastrium. This pain was 
colicky in character and intermittent. It occurred in attacks of two or three hours’ 
duration and was quite severe. The patient did not vomit. There was a similar attack 
two years ago. 

Physical examination showed no masses, tenderness or spasm. Roentgen ray 
revealed a well visualized gallbladder which was, however, distinctly distorted about 
its mid portion. The stomach showed constant deformity of the duodenal cap with 
hypermotility and no retention. 

At operation, the gallbladder in its fundus and mid portion was densely adherent 
to the first part of the duodenum by a thick short band of adhesions about one cm. in 
diameter and less than one cm. in length. The gallbladder wall about this adhesion 
was thickened. Upon freeing the gallbladder from the duodenum, the site of the adhe- 
sion was found to be the center of a puckered indurated area representing an old healed 
duodenal ulcer. There were also some adhesions about the ampulla of the gallbladder 
and around the cystic and common ducts. These constrictions were relieved. No stones 
were found. The gallbladder was not removed. A tab of fat from the mesentery was 
sutured across to cover the area of the former adhesions to the duodenum. Uninter- 
rupted convalescence. 

Case III. — (Courtesy of Dr. C. W. Cutler, Jr.). Male, aged 31. Adhesions 
extending to gallbladder, cystic and common ducts from an old duodenal ulcer close 
to the pylorus with the history of one attack of jaundice. Symptoms permanently 
relieved by posterior gastro-enterostomy. 

Chief complaint, pain in the right upper quadrant, recurring attacks of dyspepsia 
for 20 years. Several years ago the patient had an attack of typhoid fever of six weeks’ 
duration. Some time afterward he suffered his first attack of right upper quadrant pain 
which was followed in several days by jaundice. Vomiting accompanied the attack. 
For several weeks afterward there was slight pain in the right upper quadrant. Since 
then he has had several similar attacks but without jaundice. Recently the pain has 
become more severe. There has been some relation of the pain to meals occurring one 
hour afterward, relieved by soda. A good deal of belching and feeling of distention. 
During the periods of remission he has felt perfectly well. Has noticed dark stools 
occasionally. No loss of weight. 
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Physical examination revealed tenderness in the right upper quadrant, no palpable 
mass but a sense of fulness. Roentgen ray showed evidence of duodenal ulcer. 

On operation the gallbladder was found adherent to the duodenum. In the duodenum 
was an old constricting ulcer close to the pylorus with adhesions extending to the gall- 
bladder, the cystic and common ducts. A posterior gastro-enterostomy was done. Recov- 
ery satisfactory. 

Case IV. — (Courtesy of Dr. R. H. Patterson). Female, aged 26. Constriction of 
the supraduodenal portion of the common duct to one fifth of its caliber by a band of 
fibrous tissue extending from the first part of the duodenum to a shriveled and puckered 
gastrohepatic omentum, containing a good sized branch of the gastroduodenal artery. 
Intermittent jaundice. After the division of the band and the ligation of the artery the 
caliber of the duct became normal and bile readily passed into the intestine. During 
the past two years patient has had intermittent attacks of pain in the right upper quadrant 
often associated with jaundice. The pain has never been agonizing nor the jaundice 
severe. Gallbladder and G. 1 . series negative. Lyons drainage has failed to yield any 
“B” bile. Otherwise essentially negative. 

On operation through right rectus splitting incision, the gastrohepatic omentum 
was very short and puckered up, bringing the pylorus and the first part of the duodenum 
much closer than usual to the gallbladder. From the upper border of the first part 
of the duodenum a fibrous band, containing an artery, extended to and encircled the 
right lateral and posterior aspects of the lower third of the common duct in such a 
way as to rotate or twist or constrict the duct until it was not more than one-quarter 
or one-fifth of its normal diameter. When the gallbladder was compressed it would 
not empty. 

The peritoneum covering the gastrohepatic omentum was divided transversely and 
the vessels and duct straightened out considerably. The fibrous band and its artery 
were then ligated and divided. The duct then returned nearly to its normal diameter 
and pressure easily emptied the gallbladder. The patient made an excellent recovery 
and, now, at the end of two years, there has been no sign of recurrence. 

Group B. — Case V. — (Courtesy of Dr. C. W. Cutler, Jr.). Female, aged 62. 
Five months previous to the present illness a cholecystectomy was performed. For 
past three weeks pain in the right upper quadrant with gradual increasing jaundice. 
On operation there were numerous extensive adhesions between liver, omentum and 
duodenum. Adhesions divided. No stone in the common duct. Moderate chronic 
infiltration of the pancreas. Death from cardiac failure four days later. 

Case VI. — (Courtesy of Dr. C. W. Cutler, Jr.). Male, aged 73. Ten years ago 
a cholecystectomy. For past three weeks pain in the right upper quadrant with increas- 
ing jaundice. On operation adhesions constricting the common duct with some thick- 
ening of its wall underlying the adhesions were found. Adhesions divided. No stone 
in the common duct. Discharged in good condition four weeks after operation. 

Case VII. — (Courtesy of Dr. C. W. Cutler, Jr.). Female, aged 49. One year ago 
cholecystectomy and choledochotomy for calculi. For past week nausea, vomiting, 
epigastric pain, and jaundice. Common duct found greatly dilated and kinked at its 
lower end where it was adherent to the superior surface of the duodenum. Pancreas 
soft. Common duct freed and drained. Recovery. 

Case VIII. — (Courtesy of Dr. DeWitt Stetten). Female, aged 41. Cholecystec- 
tomy in 1920. Four years later severe pain in the epigastrium (requiring morphine) 
with vomiting and jaundice. On operation extensive adhesions (not very dense) between 
omentum, ascending colon, hepatic flexure of the colon and loose coils of ileum to the 
anterior abdominal wall, and to the under surface of the liver. The duodenum was 
adherent through dense adhesions to the under surface of the liver near the transverse 
fissure, causing marked angulation of its axis. The middle of the common duct was 
considerably dilated and somewhat thickened by adhesions. No calculi were found. 
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There was marked iiKhiralion of the pancreas. All adhesions were freed. The duct 
was not opened. Recovery satisfactory. No recurrence. 

Personal Cases 

Cask IX. — Female, aged 52. Cholecystectomy in 1905 for biliary calculi. At that 
time the ducts were normal. Nine months later pain developed in the right upper 
quadrant with gradually increasing jaundice. At operation dense adhesions between the 
liver, the hepatic flexure, pylorus and omentum were found, kinking the common duct. 
The adhesions were freed and the abdomen closed without drainage. The jaundice dis- 
appeared and the patient remained well for 18 years when death due to apoplexy occurred. 

Case X. — Male, aged 56. Eight years before present illness cholecystectomy for 
gallstones. Five weeks ago jaundice appeared without pain and has steadily deepened. 
In the last few months he has lost 20 pounds in weight. On operation firm and dense 
adhesions between the liver, stomach, duodenum, the hepatic flexure and omentum were 
found. By sharp dissection these adhesions were gradually divided until the gastro- 
hepatic omentum was exposed. The vessels and duct, the latter without calculi, were 
restored to their normal relations. Normal bile was withdrawn through a fine needle 
from the interior of the duct. The head of the pancreas was thick and firm without 
any distinct new growth. A small overlying lymphatic gland removed for microscopic 
examination, showed ordinary inflammatory changes. Closure without drainage. The 
jaundice disappeared entirely within six weeks. The patient regained the lost weight, 
and has remained well up to the present time, two and one-half years since the operation. 

That contraction of cicatricial tissue completely investing the hepatic or 
common duct ought eventually to obstruct the flow of bile is quite conceivable. 
In that event the simultaneous inclusion of the adjacent portal vein and its 
subjection to the same constricting force might logically be expected. The 
fact, however, that that important vessel is rarely sufficiently constricted to 
disturb the portal circulation or to result in ascites, justifies the conclusion 
that the obstructive jaundice in these cases is ordinarily due to angulation 
or distortion rather than to annular constriction of the duct. As a matter 
of fact the actual cause of obstruction can rarely be demonstrated in the 
course of the operation for its relief, for the offending tissue must be divided, 
not infrequently by sharp dissection, in order to restore the gastrohepatic 
omentum and its contents to their approximately normal relations. 

Furthermore, consideration of the anatomic and physiologic features of 
the duct and vein may account, in part at least, for the rarity of obstruction 
to the portal circulation irrespective of the character and extent of the 
cicatricial tissue. Thus, the diameter of the lumen of the portal vein is twice 
that of the duct. Its wall contains a large amount of longitudinal smooth 
muscle, abundant fibrous tissue, and a small amount of elastic tissue. In the 
relatively thin wall of the duct, there is a large amount of elastic tissue, scant 
longitudinal muscle fibers, and little fibrous tissue. The lumen of the duct 
is easily occluded by external pressure and may be completely occluded by an 
external annular cicatrix. Owing to its larger diameter and inelastic wall, 
such an annular cicatrix would merely pucker, without occluding the lumen 
of the vein. The relation of the hepatic artery to the portal vein is an impor- 
tant contributing factor to the relative immunity the vein enjoys in the occlu- 
sion of its lumen by the contraction of contiguous cicatricial tissue. In its 
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course from below upward the vein lies first on a posterior plane between 
the aitery and the duct, as it approaches the transverse fissure of the liver 
it passes behind the artery and overlaps it internally, the distance between 
the duct and the vein gradually increasing. The artery is in fact a quasi- 
mechanical factor protecting the vein from encroachment by adhesions, while 
the intravenous pressure as well as the velocity of the blood within the vein 
by the transmission of the intra-arterial pressure are materially increased. 

Although unable to find in surgical literature the report of the occlusion 
of either the normal duct or normal vein by cicatricial tissue, the cases just 
cited show conclusively that obstructive jaundice due to that cause is not 
rare. On the other hand, only one instance of obstruction to the flow of blood 
within the portal vein due to a similar cause is available. 

Case XL — (Courtesy of Doctor Rohdenburg). Clinical history not found. Autopsy 
record; the gallbladder had been removed at a previous operation and the first and 
second parts of the duodenum are firmly attached to the inferior surface of the liver in 
the space originally occupied by the gallbladder. This mass of fibrous tissue is adherent 
to the adjacent lumbar vertebrae and the great vessels and is found constricting the 
portal vein. The latter shows no evidence of thrombosis. In this case there was exten- 
sive ascites but no jaundice. The liver showed a marked passive congestion. 

In the following case the stenosis of the portal vein was probably only 
a contributing factor in the development of the ascites. The multiple infected 
thrombi in the portal radicals, together with the absence of congestion in the 
liver, the spleen and the alimentary canal justify that conclusion. The case 
has, however, marked pathologic interest for, as in Doctor Rohdenburg’s 
case, it demonstrates the possibility of stenosis of the portal vein without 
involvement of the duct. In this, as well as in the preceding case, jaundice 
was absent. 

Case XII. — (Courtesy of Doctor Stetten). Female, aged 29. Cholecystectomy for a 
dilated and tense gallbladder without calculi. Convalescence marked by rapid pulse, and 
by some congestion over the bases of both lungs. There was also pain in the dorsolumbar 
region suggestive of renal calculi, but roentgen ray excluded both that lesion and any 
abnormality in the upper intestinal tract. Three months after the cholecystectomy, patient 
was readmitted to the hospital with abdominal discomfort and pain extending from the 
dorsolumbar region around to the pubis. Cystoscopy was negative. 

On examination, the liver was found to be greatly increased in size and on two 
occasions considerable fluid was withdrawn from the abdominal cavity. After two months 
of observation in the medical ward the abdomen was explored. The stomach, duodenum, 
hepatic flexure and omentum were bound together by firm and very dense adhesions. 
As the transverse fissure of the liver was approached, these adhesions became almost of 
cartilaginous consistency. An effort was made to expose the portal vein without success. 
The liver was large and friable, the spleen of normal size and consistency. The patient 
did well for ten days and then suddenly developed a high temperature and rapid pulse 
and shortly died in a condition of collapse. A partial examination made through the 
operative wound showed stenosis of the portal vein by the cartilaginous tissue at the 
transverse fissure of the liver without thrombus formation. Sections of the liver and 
kidney showed the presence of a large number of infected thrombi of which mention 
has previously been made. 
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It is important to emphasize that the clinical histories of these cases of 
duct obstruction vary considerably. This is particularly true of the asso- 
ciated pain and jaundice. The former symptom, usually present and gen- 
erally referred to the upi>er right quadrant, may be referred to the “pit of 
the stomach” or to the epigastric region. It may be localized or diffuse, so 
severe as to require morphine, or may be only a sense of discomfort. In 
Case X there was no pain at any time and that fact, together with the notice- 
able loss of weight in a patient over 50, suggested a malignant condition. 
The variation in the type and location of this symptom is also observed in 
the more common lesions of the biliary tract. Not infrequently calculi in 
the common duct are painless or are absent when the pain is severe. Jaundice 
also varies. It may be intermittent, or constant and progressive. It may be 
due to inflammation of the mucous membrane of the duct and not to stenosis. 

While diA'ision of excision of the offending cicatricial tissue ordinarily 
affords relief, which in several of the cases cited continued for years with- 
out any indication of recurrence, reformation of sitnilar adhesions with steno- 
sis or distortion of the duct is not impossible. Should it occur, operation 
is of course again indicated. 

Great appreciation is expressed to Doctors Amendola and Cutler of Roosevelt Hos- 
pital ; Doctor Patterson of Bellevue Hospital ; Doctors Rohdenburg and Stetten of the 
Leno.x Hill Hospital ; and to Doctors Prewitt and Helfrick of the Knickerbocker Hos- 
pital for their kind cooperation and assistance. 

REFERENCES 

^ Herfarth : Zent. fur chir., vol. 55, pp. 130-132. 

“Ranson, B. B., Jr.: Am. Jour. Surg., n. s., vol. 13, No. 3, pp. 507-513. 

® Stetten, DeWitt: Annals of Surgery, February, 1913. 

■* Stetten, DeWitt: Am. Jour. Med. Sci., vol. 166, p. i, July, 1923. 

Discussion. — Dr. Daniel F. Jones (Boston, Mass.). — After consider- 
ing some 2,000 operations I could not find any case in which the condition 
found in these cases was present. Our pathologist told me that he knew of 
one case of obstruction to the common duct due to a tuberculous node, which 
condition Doctor Eliot has not considered. 

It seems to me that these cases fall into two groups. The first group 
includes the obstructions to the cystic duct, while the second includes kinks 
or bands obstructing the common duct. In the first group it is quite easy 
to see that the cystic duct is freely movable and therefore might be obstructed 
by a band which pulled upon it enough to obstruct it, but this must be very 
unusual. 

The condition in the second group, obstruction to the common duct by 
bands or adhesions, would seem impossible so long as the duct is covered 
by peritoneum. A band attached to the peritoneum over the duct could not, 
I believe, kink the duct. It might be possible in drained cases to have the 
stump of the cystic duct become adherent to a gauze drain, and one can 
imagine the stump of the duct being so pulled upon when the drain is removed 
that the common duct is kinked and the kink maintained by the cystic duct 
which becomes adherent in this abnormal position. An inflammatory proc- 
ess about the common duct, if it is covered by peritoneum, will I believe never 
cause obstruction. If the peritoneum is destroyed and the inflammatory 
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process of long standing, it is probably possible for it to cause obstruction. 

The importance of this communication, it seems to me, is to bring out 
the fact that the common duct may be partially obstructed when left uncov- 
ered, and that the duct should always be covered with peritoneum after it 
has been exposed. Care must also be used to prevent the wick becoming 
adherent to the stump of the cystic duct as it might be pulled up sufficiently 
to kink the common duct. I have, however, been unable to find any such 
case. I could find no case in which an adhesion or any inflammatory process 
outside the duct, except in the pancreas, had caused obstruction to the 
common duct. 

Dr. Condict W. Cutler (New York). — We are indebted to Doctor Eliot 
for presenting, in this paper, a feature of real though perhaps previously under- 
estimated importance in the pathology of the biliary tract. In his cases, de- 
scribed in Group B, representing instances of constriction of the bile passages 
by adhesions following operation on the gallbladder we are reminded of a pos- 
sible late complication of cholecystectomy. It seems reasonable to suppose 
that some of the right upper quadrant pain and epigastric distress to which 
patients, who have had a cholecystectomy, are occasionally subject, may be 
explained by the presence of such constricting or distorting adhesions as 
he has described. Fortunately, in most instances the viscera adjust or accom- 
modate themselves to the situation and the symptoms abate after a time. 
In comparatively few the condition persists to the point where further sur- 
gery is required as in the cases cited. 

It would seem important to consider means of minimizing the formation 
of such adhesions. This brings into practical consideration the matter of 
peritonealizing of the gallbladder bed, the question of drainage after chole- 
cystectomy, and of care in the protection and packing off of neighboring 
viscera and in their handling during the operation. In recent cholecystec- 
tomies at the Roosevelt Hospital I have used rubber dam, as suggested by 
Lilienthal, for packing off the field, as being less traumatizing to peritoneum 
than gauze pads. 

In Doctor Eliot’s Group A cases we have an interesting illustration of 
distortions of the biliary tract by adhesions from pathology in neighboring 
structures. These distortions are truly pathologic and productive of sym])- 
toms. and are not to be confused with such anatomic and congenital anomalies 
as have been recently described by Boyden.^ The roentgenograms of the two 
conditions are much alike. These anomalous distortions of the fundus and 
body of the gallbladder, which have also been described by Barsony and other 
German writers, were found by Boyden to be present in four per cent of 
165 cases examined. Buedinger^ has grouped these congenital anomalies and 
the pathologic distortions together in his description of cholecystitis mechanica. 
It would seem well to recognize the distinction as of importance from the 
therapeutic point of view. 
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Dr. Ellsworth Eliot (New York). — I am very much indebted to 
both Doctor Jones and Doctor Cutler for the discussions they have contrib- 
uted. I regret very much that Doctor Cave, who had also promised to dis- 
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cuss the paper, was called back to New York. He would have emphasized the 
fact, which I also venture to emphasize, that the excision of- the- cicatricial 
tissue only will not always relieve the patient. He intended to report a case 
in which the cicatricial tissue was so dense that an anastomosis between the 
dilated duct above the cicatricial tissue and the duodenum was necessary. 
This anastomosis was performed with a Murphy button. The patient made 
an excellent recovery and, four years after that operation has had no recur- 
rence. Doctor Cave was also to report a case following a cholecystectomy 
in which the cicatricial tissue was removed in the way which has been . cited 



Doctor Helfrick’s sketches, showing relation of hepatic artery, portal vein, hepatic and common duct. 


in the paper, with an equally satisfactory result, the recovery extending five 
years after the operation without recurrence. 

As to the frequency of this condition, I think it is rather of interest to 
call attention to the fact that I was unable to obtain a report of a single 
case from members of this Association in Cleveland, Boston, Philadelphia, 
Baltimore, Rochester, and one or two other centers, nor from several col- 
leagues in New York whose experience in the surgery of the gall ducts has 
been very extensive. 

I wish also to emphasize the necessity in this condition, mentioned by 
Doctor Jones, of careful, gentle handling, and by Doctor Cutler, the advisa- 
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bility of the use of the rubber pad, and by Doctor Cave, were he present, 
the interposition of the omentum between the under surface of the liver 
and the upper surface of the duodenum, all measures which may possibly 
restrict the formation of cicatricial tissue and so diminish the frequency of 
this condition. 

The following five slides made from sketches in the course of autopsies, 
without previous injection of the vascular channels and ducts, there by pre- 
serving the normal relation of these structures, in patients with normal 
abdominal cavities who had died from the effects of severe trauma. For 
their preparation I am indebted to my intern Dr. R. Helfrick at the Knicker- 
bocker Hospital. In all of them, A designates the hepatic artery; B the 
portal vein ; and D the common duct. They illustrate both the normal rela- 
tion and the not infrequent variations of the hepatic artery and its branches 
and require no detailed description. All show the tendency for the vein to 
pass behind and to the mesial side of the artery as it approaches the liver, 
diverging slightly from the duct, as it ascends along its side. 



TREATMENT OF CARCINOMA OF THE AMPULLA OF VATER 

Allen 0. Whipple, M,D., William Barclay Parsons, M.D., 

AND Clinton R. Mullins, M.D. 

New York, N. Y 

FROM THE DEPAHMENT OF SURGEUY, COLUMBIA UNIVEBSITY 

A DEFINITE advance has been made in the last five or six years in the 
surgery of the pancreas, notably in the brilliant cures of hyperinsulinism by 
the removal of adenomata and more recently by the excision of a large part 
of the pancreas itself. These cures have been reported by American surgeons 
with no mortality in the series thus far published. 

Because of a technique used in successful operations on a number of 
adenomata, cyst-adenomata and benign cysts of the pancreas, we became 
interested again in attacking the problem of malignancy of the pancreas and 
peri-ampullar region. The fact that a large part of the pancreas can be 
safely excised, and that in animals the main ducts can be ligated as they 
enter the duodenum without permanent damage to their well being, suggested 
a new approach to the problem. This was impressed upon us after an un- 
successful attempt to remove a carcinoma of the ampulla of Vater by the 
transduodenal method. 

Involved in the previous attempts at radical removal of carcinoma of the 
papilla of Vater and the head of the pancreas are certain factors which have 
compromised its success and made it such a hazardous procedure as to be 
prohibitive in the minds of even the ablest surgeons. The first of these was 
the mistaken belief that the flow of pancreatic juice is essential to life, which 
led surgeons to attempt to reestablish this flow into the duodenum or jejunum 
by implanting the resected head of the pancreas or the cut end of the duct 
into the upper intestine. The activation of the pancreatic ferments by duo- 
denal contents compromised any type of anastomosis in the human subject, 
especially around the posterior aspect of the duodenum devoid of peritoneum. 
Experimentally the operation of pancreato-enterostomy has been done suc- 
cessfully in dogs by Sauve,^ Coffey, ^ and Sweet.^ However, in dogs the 
pancreas is mobile and covered by peritoneum, quite in contrast to man. 
There are four case reports in the literature (Halsted, Hirschel, Kausch, 
Tenani^) in which this operation of reimplantation of the head of the pancreas 
or the duct was successfully carried out after a resection of the carcinoma of 
the ampulla. Two others reported by Koerte and Mayo-Robson died fol- 
lowing this procedure. Our patient operated upon in this manner died from 
leakage around the anastomosis. We can form no idea of the number of un- 
published cases in which it has been tried and resulted fatally, but it has 
seemed to us, because of the digestive action of the pancreatic ferments, that 
the hazard of this operation is too great to be advocated. 

The second factor was the attempt to carry out the excision of these 
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tumors in one stage, whatever the method used. The victims of these tumors 
are as a rule deeply jaundiced, have a hemorrhagic diathesis, are depleted, 
undernourished, asthenic, and have severe liver damage. The majority of 
these patients cannot survive such a juajor operation until the associated 
conditions have been relieved. This factor has been recognized in recent 
years, and a preliminary short-circuiting operation to relieve jaundice has 
been carried out. 

As a result of mistakes which were made in operating on our first two 
cases we arrived at a technic for radical removal for carcinoma of the papilla 
or the peri-ampullar region embodying the following principles ; 

I — ^That after resecting the descending limb of the duodenum with the 
pancreas wide of the growth no attempt should be made to reestablish the 
continuity of the duodenum or of the pancreas with the intestine. 



Fig. I. — Normal anatomy of biiiary tract and vessels in the operative field. 


2 — That the operation be a two stage one with definite steps in each stage 
and with the following technic : 

(a) Spinal pantocaine anesthesia. 

(&) A right rectus or epigastric midline incision for the first stage, with 
the following steps : 

(1) Posterior gastro-enterostomy. 

(2) Ligation and section of the common duct below the cystic duct after 
determining the patency of the cystic duct, and leaving a long black silk liga- 
ture as an indicator on the lower stump of the sectioned common duct. The 
great difficulty in finding the unsectioned duct in our first case and in divid- 
ing it at a sufficiently high level impelled us to divide the duct at the first 
procedure and to mark it with a clear signal. 

(3) A cholecystgastrostomy to the anterior surface of the stomach well 
away from the pylorus, using an anastomotic opening at least 2 cm. in diame- 
ter, in order to avoid subsequent stenosis and cholangitis. 

, ^Three to four weeks after the first stage the second procedure is carried 
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out through a transverse incision above the umbilicus through both recti, if 
necessary, under spinal anesthesia. The steps in this second stage are as 
follows : 



SECOND OPERATION END STAGE 

Fig. 2. — Consecutive steps in the two stuRcs of the operation. 


(fl) Ligation of the pancreaticoduodenal and gastroduodenal arteries. 

(&) Resection of the descending portion of the duodenum with inversion 
of the upper and lower ends, and a V-shaped excision of the head of the pan- 
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creas wide of the growth together with the common duct, using the silk liga- 
tures as a guide to the lower cut end of the duct. 

(c) A ligation of the cut end of the duct of Wirsung — and the duct of 
Santorini, if present — and the suturing of the two cut surfaces with inter- 
rupted fine silk. 

(d) Drainage of the bed of the resected duodenum with cigarette drain. 
4 — Silk technic for both the first and second stages of the operation, using 

the finest silk for all but the large arteries. 

We report the three cases subjected to radical removal of carcinoma of 
the papilla of Vater. The literature on the operative treatment of carcinoma 
of the peri-ampullar region of the duodenum was completely summarized by 
Cohen and Colp^ in 1927. Shorter reviews have also been published by 
Fulde'’ and Lauwers.® Cohen and Colp were able to collect 59 cases treated 
by radical operation — one was not excised, but had radium applied locally. 
Of these, 24 died following operation; 13 died of recurrence; one died nine 
months later of cholangitis; and 21 or 35.6 per cent survived the operation 
and lived for varying periods, Kelly’s case being well after eight and a half 
years, and Koerte’s case for 22 years. 

Table I 

Cases Reported from IQ27 to IQ35 


Yea'" 

Author 

No. 

Cases 

Age 

Se-x 

Diagnosis 

Operation 

Result 

192s 

Homans 

I 

? 

? 

Carcinoma of 
ampulla 

Transduodenal removal uith cautery 

Well after 
“several years” 

1927 

Fulde 

I 

46 

M. 

Carcinoma of 
ampulla 

Transduodenal removal with reimplan- 
tation of common and pancreatic ducts 

Well after 2 yrs. 

1927 

Clar 

(Pamperl) 

I 

? 

? 

Carcinoma of 
ampulla 

Transduodenal removal with reimplan- 
tation of common and pancreatic ducts 

Well at end of 
5 yrs. 

1928 

Busch 

I 

S 3 

M. 

Carcinoma of 
ampulla 

Transduodenal removal with reimplan- 
tation of common and pancreatic ducts 

Well after i yr. 

1928 

Del Valle§ 

I 

42 

M. 

Carcinoma of 
. ampulla 

Transduodenal removal, choledochot- 
omy, cholecystectomy and appendec- 
tomy 

Operative re- 
covery 

1929 

Klinkert (7) 

2 

S 3 

M. 

Carcinoma of 
ampulla 

1st stage: Cholecystjejunostomy. 

2nd stage: Transduodenal removal and 
gastro-enterostomy 

Died after 3 
mos. with liver 
metastases 

Pollct’s case (8)# 


? 

? 

Carcinoma of 
ampulla 

ist stage: Cholecystjejunostomy. 2nd 
stage: Transduodenal removal with re- 
implantation of common and pancre- 
atic ducts 

Operative re- 
covery 

1930 

Bcngolca 

I 

37 

F. 

Carcinoma of 
ampulla 

Excision through choledochotomy 
opening and drainage of common duct 

Reoperation 3 
mos. later for 
jaundice. AIc- 
tasis in local 
lumph node 

1932 

Walters 

I 

SO 

M. 

Carcinoma of 
ampulla 

Transduodenal removal of papilla and 
reimplantation of common duct into 
duodenum 

Well after 2 

mos. 

1932 

Jud<l» 

I 

38 

M. 

Carcinoma of 
ampulla 

Transduodenal removal 6 wks. after 
cholecystostomy and choledochotomy 

Recurrence. 
Lived over n’/i 
yrs. 

Recurrence. 

Lived 2 ^ yrs. 

1932 

Pemberton* 

I 

44 

M. 

Carcinoma of Transduodenal removal, choledocho- 
ampulla duodenostomj', and reimplantation of 

pancreatic duct into duodenum 
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Tahuk I (Continued) 


Year 

Author 

Xo. 

Cases 

Age 

Sex 

Diagnosis 

1933 

Potter 

I 

57 

F. 

Carcinoma of 
ampulla 

1933 

Cabotf 

I 

35 

M. 

Carcinoma of 
lower com- 
mon duct 

1933 

CoHerf 

I 

<<4 

if. 

Carcinoma of 
lower com- 
mon duct 

1933 

Lauwers 

2 

51 

M. 

Carcinoma of 
ampulla 




52 

M. 

Carcinoma of 
ampulla 

1934 

Santero 

2 

so 

3r. 

Carcinoma of 
ampulla 




7a 

F. 

Carcinoma of 
ampulla 

1935 

Whipple 

I 

60 

F, 

Carcinoma of 
ampulla 

1933 

Parsons 

I 

S3 

M. 

Carcinoma of 
ampulla 

1935 

YTiipple 

I 

49 

Jl. 

Carcinoma of 
ampulla 

1935 

Janest 

I 

p 

M. 

Carcinoma of 


ampulla 


* Reported by Walters, 
t Reported by Potter. 
i Personal communication. 

Schofield's case not included — treated by radium ( 13 ). 
§ Reported by Llambias, e/ al. 
r Reported by Klinkert 


Operation 


Result 


Transduodenal removal with reimplan- Operative re- 
tation of common and pancreatic ducts covery. 
into duodenum 

Resection of lower common duct with Well for 8 >te, 
choledochoduodenostomy 

Resection of lower end of common Postoperative 
duct death 


Transduodenal remo%’al w-ith cautery, 
Cholecj'stjejunostomy 
Transduodenal removal with cautery. 
Cboletystiejunostomy 
Transduodenal removal 

Transduodenal removal 


Well after 3 jts. 
and ro raos. 
Well after p 
mos. 

Both recurred 
soon 


ist stage: Choledochoduodenostomy Postoperative 
and cholecj'stostomy. and stage: Re- death from 
section of ampulla and adjacent pan- duodena! leal:- 
creas with pancreatoduodenostomy age 
ist stage: Choletystgastrostomy, and Died in 8 mos. 
stage:Resectionofduodenumandhead of cholangitis 
of pancreas with closme of pancreatic 
stump. End-to-end suture of duode- 
num. 3rd op. gastro-enterostomy 
ist stage; Gastro-enterostomy, liga- Well after 3 
tion and division of common duct, and mos. 
cholecj-st-gastrostoroy. and stage: Re- 
section of duodenum and head of pan- 
creas with closure of panaeatic stump 
ist stage: Cholecystgastrostomy. and Postoperative 
stage: {3 wl:s. later) Resection of du- death from 
odenum and adjacent pancreas, closure pneumonia, 
of pancreatic stump, ligation of com- 
mon duct, and gastro-enterostomy 


Table II 
All Reported Cases 


Operation 

No. 

Cases 

One 

Stage 

Died 

Lived 

Two 

Stage 

Died 

Lived 

Transduodenal excision. . 

65 

60 

22 

38 

5 

0 


Resection o! duodenum, . 

6 

3 

I 

2 

-t 

I 

2 

Retroduodenal excision. , 


3 

I 

2 




Resection of common duct 

3 

2 

I 

I 

r 

0 

1 

Resection of duodenum 








and pancreas with clo- 








sure of pan creatic stump 

3 




3 

r 

2 

Total 

80 

68 

26 

43 

12 

2 

10 




(38%) 



(16.6%) 
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The reported cases since 1927 are listed in Table I, giving a total of 22 
cases including the three here ])resentcd. In this group there were three 
postoperative deaths, and six are known to have had i-ecurrcnce of the tumor. 
Thus out of a total of So cases, 28 or 35 per cent died an operative death, and 
20 others, or 24.6 per cent, are known to have had recurrence. It is probable 
that many of the remaining 34 cases also died from cancer, since only a 
short follow up is available in the majority. 


Table III 

Preshyterian Hospital Cases with Autopsy 


Case 

Age 

Sex 

Autopsy Diagnosis 

Metastases 

9747 

82 

M. 

Carcinoma of ampullar region (probably common duct 
origin) 

0 

9850 

65 

M. 

Carcinoma of terminal common duct with invasion of 
pancreas and metastases to liver 

+ 

10489 

65 

F. 

Carcinoma of ampulla (probably common duct) 

0 

ronr 

55 

M. 

Carcinoma of terminal common duct with extension to 
pancreas and microscopic metastasis to a local lymph 
node 

+ 

10699 

67 

M. 

Carcinoma of terminal common duct 

0 

10839 

56 

F. 

Carcinoma of peri-ampullar region of duodenum .... 

0 

non 

Total- 

60 

-M. = 

M. 

5- 

Carcinoma of peri-ampullar region of duodenum .... 

0 


P. =2. 

With metastases “ 2. 
Without metastases = 5. 


Case Reports 

Case L— W. S. Unit History 70844. C. C.— Jaundice of ten weeks’ duration. Family 
Hista/y— Irrelevant. Past History.— Partial thyroidectomy for hyperthyroidism four 
years before. Patient had suffered from symptoms of epigastric fulness for seven years 
and a duodenal diverticulum had been demonstrated by roentgenogram. 

Present Illness.~For ten weeks patient has noted progressive painless jaundice with 
anorexia, dark urine, occasional abdominal cramps and loss of ten pounds in weight. 

Physical E.vamination.—A. white female 60 years of age, deeply jaundiced. Tempera- 
ture 101.4° ; pulse 75 ; respirations, 20; blood pressure 130/85- The liver is palpable 4 cm. 
below the right costal margin and beneath this an indefinite mass which seems to be 
gallbladder. The physical examination is essentially negative otherwise. 

Laboratory Data: Hemoglobin, 77 per cent; red blood cells, 3,670,000;^ white blood 
cells, 8,350,000 (64 per cent neutrophils). Sedimentation rate, 70 Mm. in one hour. 
Blood amylase, 13.4. Duodenal drainage— bile stained fluid obtained, showing no choles- 
terol crystals and containing pancreatic ferments. Roentgenogram of the abdomen showed 
no calcified shadows. Urine, bile stained. Serum bilirubin, 6.8 mg. per 100 cc. 

First Operation.— March 16, 1934- Choledochoduodenostomy and cholecystostomy. 
Pathology.— The gallbladder was distended and a small mass in the region of the ampulla 
of Vater could be felt. Procedure.— As described. Course.— The patient' did fairly well 
following operation, and the jaundice cleared. The drainage tract closed in the third 

wcgIc. 

Second Operation.— May 7, I934- Resection of ampulla of Vater and pancreato- 
enterostomy. Resection of the duodenal ^vall in the ampullar region with part of the 

768 





Volume 102 
XxmilJer 4 


CARCINOMA OF AMPULLA OF YATER 


adjacent pancreas and suture of pancreas into the duodenal wall defect. The distal com- 
mon duct was not well visualized. Course.— The patient went rapidly down hill and died 
about 30 hours after operation. 

PatJioIogic Report . — Adenocarcinoma of the ampulla of Vater, apparently arising 
from the duodenal mucosa. The ampullar opening was completely closed off. Autopsy. 
Showed acute localized peritonitis with fat necrosis in the region of resection, with leakage 
from the lower end of the common duct. There were no metastases. 

C.\sz II.— E. W. Unit history- 422730. C. C.— Severe itching of skin and painless 
jaundice, of two months’ duration. Family History.— Grandfather died of carcinoma of 
the stomach. Past History . — Usual childhood diseases, ilalaria many years ago. 
"Blood poisoning” nine j-ears ago following infected left elbow. Gonorrhoea ten years ago 
with treatment. 

Present Illness . — First admission of a 53 \-ear old Nova Scotian boat builder for 
itching and jaundice, two months’ duration. Nausea, no vomiting. Appetite very poor, 



Fic. 3. — Case I. — ^Low power photomicrograph showing carcinoma of ampulla of Vater 

with stenosis of the lumen. 


unable to eat fatty foods. Clay colored stools. Loss of 20 pounds in the past three 
months. 

Physical E.rai»nialion.— Temperature, 100.2°; pulse, 98; respirations, 18; blood 
pressure, 104/60. Poorly developed and emaciated old man, who is intensely jaundiced. 
Ej-es— sclerae jaundiced. Lungs clear. Abdomen — distended liver edge two fingers 
down. No spasm or tenderness. 

Laboratory Data . — Blood amylase, 5.8. Serum bilirubin, 10.7 mg. per 100 cc. Wasser- 
mann, negative. 

First Operation.— Cholecystgastrostomy. July 18, 1934. Pathologi'.— A moderate 
number of adhesions were present in the right upper quadrant. The gallbladder was 
thickened, pale, markedly distended, containing 300 cc. of cafe au lait bile. No stones 
were made out in the gallbladder or common duct. The head of the pancreas presented a 
firm enlargement, somewhat nodular in shape, firm in consistenci-, lying on the deep sur- 
face of the organ. It was too deep to warrant the removal of a specimen. No metastases 
were seen in the liver. Procedure. — 15 cm. right upper rectus incision. Silk technic. 
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Piocecliirc as described. Course. — Uneventful. Sutures out seventh day, retention sutures 
out twelfth day. Wound healed by primary union. Up fifteentli day. Discliargcd 
August 14, feeling very well, to return in about a week for second operation. 

Second Operation. Partial pancreatectomy. Partial duodenectomy. Duodenoduo- 
denostomy. Aupst 21, 1934. Pathology.— The stomach was adherent to the under 
surface of the liver, so that the cholecystgastrostomy could not be seen. The common 
duct was enlarged, being a full centimeter in diameter. There was a hard mass at the 
region of the papilla of Vater which apparently also involved the neighboring pancreas. 
At least, this area of the pancreas was thickened. There was a slight amount of free 
fluid in the upper peritoneal cavity. Procedure. — Transverse incision across upper ab- 
domen. Procedure as described. Patient was transfused at the end of the operation. 

Pathologic Report. — Diagnosis: carcinoma of papilla of Vater. 

Course . — Persistent vomiting after this operation, approximately 2,000 cc. a day, with 
nothing by mouth, was a serious complication. An obstruction at the site of the du- 



Fig. 4 . — Case I. — Higher magnification showing the fairly well differentiated glands in 

the tumor. 


odenoduodenostomy was thought to be the cause of this, so one week later a third 
operation was done. 

Third Operation . — Anterior gastro-enterostomy. Entero-enterostomy. August 29, 
1935' Pathology. — There was no free fluid. No evidence of fat necrosis. Area of pre- 
vious operation not inspected. Procedure. — Fifteen cm. left upper rectus incision. Pro- 
cedure as described. Silk technic. Course. — Patient had a very good recovery considering 
the severity of his previous operations. All wounds healed well. No leakage or drainage 
of panereatic ferments. Following the pancreatectomy his blood amylase rose to 72 and 
then gradually fell to around 30. Blood sugar has been normal. Studies of his protein 
and fat digestion since operation show about an 80 per cent protein digestion and about 
50 per cent fat. 

Patient continued well until about March 4, when he began to have abdominal dis- 
comfort associated with head cold. Jaundice, light colored stools, dark urine, vomiting, 
for the past week. No itching. Chills and fever. He was readmitted March 25, 1935. 
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Physical Examination.— Skin dry and warm. Eyes— sclerae jaundiced. Lunp dear. 
Heart— sounds of good quality, no murmurs. Abdomen— incisional scars with herniation in 
central portion of epigastrium. Liver is felt 3 to 4 cm. below costal margin and is dif- 
fusely tender abdominally and on rib percussion. Abdomen soft and non-tender elsewhere, 
but moderately distended. Temperature, 1046°; pulse, 100; respirations, 24; blood 

pressure, 140/85. , 

Laboratory Da/a.— Blood amylase, 11.4. Serum bilirubin, 82 mg. per 100 cc. Blood 

sugar, 1.30 Gm/L. Blood CO2, 49CC. per cent. Blood calcium, 74 mg. per lOO cc. Blood 
phosphorus, 1.7. Blood culture positive for B. lacfis aerogcncs. Course. — Patient ran a 
spiking temperature, ioo°-i04°, and gradually became weaker. He succumbed on April 
18, 193S) three and one-half weeks after admission and approximately eight months after 
the radical operation. 

Autopsy. — The peritoneal cavity contained about 500 cc. of yellowish fluid. There 
were firm adhesions between the stomach and the under surface of the liver. The spleen 



Fig. s. — Case II. — Low magnification indicating complete replacement of lumen of ampulla 

of Vater by tumor tissue 


was enlarged, weighing 320 Gm., and was of uniform red color. The liver weighed ap- 
proximately 3,100 Gm , and contained numerous yellowish nodules varying in size from a 
few millimeters to cm. across. On section these contained purulent exudate. The 
hepatic ducts were dilated and the gallbladder also, the latter containing numerous soft 
yellowish stones and some sand-like material. The common duct was dilated, and at its 
lower end where it had been ligated there was a small amount of firm whitish tissue 
which microscopically showed carcinoma. There were no other areas of carcinoma 
found. The cholecystgastrostomy opening was contracted so that it admitted only a 
small probe. The pancreas was 12 cm in length, with grayish-yellow lobules and abscess 
cavities scattered throughout the parenchyma. There were no connections between the 
pancreas and the intestinal tract. The pancreatic duct was moderately dilated. The re- 
mainder of the examination, including the chest cavity and the thyroid, showed nothing 
except multiple abscesses in the lungs and kidneys, the result of the septicemia. Micro- 
scopically the liver showed evidences of the marked infection with many abscesses. The 
portal areas showed some increase of connective tissue with inflammator3'’ cells. There 
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was no fatty degeneration noted. The pancreas showed, in addition to the multiple ab- 
scesses, moderate fibrosis and atrophy of the acinar tissue. 

It was the pathologist’s opinion that the sequence leading to death was stenosis of the 
cholecystgastrostomy opening, with bile stasis, infection, septicemia and death. 

Case III. M. J. Unit History 440080. C. C . — Itching and jaundice, and clay colored 
stools of two and one-half months’ duration. Family History. — Negative. Past Histoi y.— 
Negati-i'e except for malaria 18 yaars ago, Gonorrhoea 20 years ago. Gas and belching 
p.c. for past 20 years. 

Present Illness.— For past two and one-half months patient has had epigastric pain, 
colicky, and nausea and anorexia. No vomiting. This was followed two weeks later 


t)^ 


a. J, 



Pjq_ 6, — Case III. — Posterior view of gross specimen consisting of duodenum and head 
of panel eas. Note dilated common and pancreatic ducts 

by jaundice, clay colored stools and dark urine. No pain since the first attack, which 
lasted one-half hour. Had previously had belching and distress after meals for 20 years 
Loss of 18 pounds in three months. 

Physical E.vamination . — A well developed colored man of 49 with a greenish tinge 
to his skin, and markedly icteric sclerae. Heart not enlarged, sounds regular, good qual- 
ity. Lungs negative Abdomen — liver edge is felt 6 cm. below costal margin. No signs 
of fluid. E.xamination otherwise negative. Temperattire, 988°; pulse, 70; lespirations, 
20; blood ijressure, 110/70. 

Laboratory Data. — Hemoglobin, 76; red blood cells, 4,000,000; white blood cells, 
7,400; polymorphonuclears, 66. Bleeding and clotting time, normal. Stool negative for 
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liile or ])loocl. Scrum bilirubin, 10.9. \Y:issermaun~Cholcstcvol 3+, Akobol, uc^alivc. 
Repeal Wassermann negative. Duodena! drainage— no bile oiitaincd. Sedimentation 
rate (>5. defibrinated 3, Takata slightly positive. Urine— bile positive. 

Patient was discharged to decide on operation and returned two day.s later, January 

1935 - Blood N.P.N.— .20 Gm./L Serum bilirubin, 8.0 mg. per 100 cc. Roentgenogram 
of abdomen negative for stones. 

Firsf January 25, 1935- Birst stage procedure for e.xcision of duodenum 

and head of pancreas for carcinoma, consisting of gastro-cntcrostomy, cholecystgas- 
trostomy, and ligation of the common duct below the cystic duct. 

Pathology . — The findings in tin's patient promised unusually well for removal of what 
was considered to be a carcinoma of the papilla. The common duct obstruction ivas 
thought to be due to a small tumor mass about two centimeter in diameter situated in the 
region of the papilla. The common duct was markedly dilated, as was the gallbladder, 
but no stones were made out in either the gallbladder or cotntnou duct. There was an 
anomaly of the cystic duct which complicated the procedure somewhat, inasmuch as liga- 
tion of the common duct had to be carried out at a lower level than w'as desired because 
of the long cystic duct emptying into the common duct in the retroduodenal portion on the 
common duct. There were no enlarged nodes made out. No masses palpable in the liver. 
The liver was somewhat enlarged due to the common duct obstruction. 

Procedure. — A reversed L-shaped incision was made in the right upper quadrant. 
Procedure as described. Silk technic. Course. — Little or no reaction following opera- 
tion. Jaundice subsided. In four days had bile in stools and bile disappeared from urine 
a few days later. Serum bilirubin dropped slowly from eight milligrams before operation, 
and was still showing a trace on the twenty-fifth day. On the thirteenth day resection 
was done. 

Second 0 />cra/ ion. —^February 7, 1935. Resection of duodenum and head of pancreas. 
Spinal anesthesia. Procedure. — Transverse incision above umbilicus. Adhesions were 
rather numerous, but duodenum could be mobilized and turned forward to the left. 
After this the lower end of the common duct was isolated with some difficulty and the 
duodenum was resected, the point of section being just distal to the pylorus above and 
proximal to the superior mesenteric vessels below. A wedge-shaped portion of the head 
of the pancreas was then removed, so that the specimen included the ampulla of Vatcr 
and the tumor. The duodenal ends were then inverted and the pancreatic stump closed 
with interrupted silk sutures. 

Course . — Little reaction following second operation, but a serous discharge on the 
third day rvhich on analysis showed pancreatic ferment. Blood amylase was 40 on the 
day of operation and 44 the followdng day — remained below 20 after this. Fasting blood 
sugar rose to 1.28 on the second day, and was under 100 after this. The discharge per- 
sisted in moderate amounts up to the eighth day, following which there was a small 
amount, apparently from the subcutaneous tissues at the site of the drain. Up on the 
twelfth. Discharged on eighteenth day with a small draining wound. 

Pathologic Report. — Gross . — The specimen consists of a portion of the head of the 
pancreas, the duodenum, and the common bile duct and pancreatic duct, removed in a 
second stage operation for carcinoma of the papilla of Vater. In the fixed stage the duo- 
denum measures nine centimeters long on its convex surface. The serosal coat is rough 
and somewhat shrunken, owing to having been lorn by retractors. A mass can be pal- 
pated through the wall in the region of the papilla. 

^ On opening the duodenum there is a small ulceration about 6 Mm, in diameter, 
which is irregular in shape and occupies the site of the opening of the papilla into the 
lumen of the duodenum. No opening, however, can be made out. The tissue beneath 
this is indurated and fixed to the wall. 

The pancreatic tissue removed with the specimen measures 5 by 3 by 2.5 cm. and is 
attached to the concave surface of the duodenum in its upper portion. The common bile 
duct and the pancreatic duct can be seen coursing through the upper portion of the pan- 
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crcatic tissue. Hie common bile duct, wlierc it has bccii cut tlirougb, measures about 
7 Mm. in diameter. The pancreatic dijct measures 4 Afni. in diameter. A probe inserted 
into each of these in the fresh specimen passed to the papilla but not .through any opening 
into the duodenum. 

On section the two ducts arc seen to course side by side towards the region of the 
papilla, and just below the papilla there is a firm, grayish- white, ovoid mass measuring 
1.3 by .8 by i cm. which appears to have not only involved the papilla of Vater but has 
completely destroyed the lower end of the pancreatic duct and bulges in toward the lumen 
of the lower end of the common duct, invading the wall of both of these and blocking the 
opening completelj^. 

Situated on the upper anterior inner wall of the duodenum, 6 Mm. from the upper 
line of resection, is a small papillar3' shaped nodule measuring 3 Mm. in diameter and 



Fig. 7. — Higher magnification of tumor from Case III, showing the car- 
cinoma cells. 


raised above the mucosal surface i Mm. This has two tiny openings or depressions 
within it. A section of this, however, reveals no duct-like structure under it or any con- 
nection with the pancreas which might suggest an accessory pancreatic duct. 

On the posterior aspect of the duodenum and pancreas six lymph nodes were found, 
the largest measuring 8 by 5 by 4 Mm. All of these are soft except one which is sit- 
uated immediately behind the tumor and firmly adherent to it, and is harder and filled 
with white tissue, and appears to have been involved by direct extension. 

Microscopic.~h section has been taken longitudinally through the common duct, 
pancreatic duct, ampulla, and includes a portion of the pancreas. The common duct 
histologically appears patent, but is obstructed by the tumor mass which involves the 
entire lower end of the pancreatic duct and adjacent duodenum where it joins the lower 
aspect of the papilla of Vater. The tumor is a carcinoma made up of irregular, infil- 
trating glands and strands of small hyperchromatic epithelial cells which show mitoses on 
an average of i per high power field. These cells secrete large amounts of mucin in 

774 



Volume 102 CARCINOMA OF AMPULLA OF VATER 

Number 4 

sonic areas. Both sides of the lower end of the common duct at the ampulla are involved 
with the tumor tissue. The surface of the tumor at the ampulla is ulcerated and covered 
with inflammatory cell debris. The tumor docs not extend upwards along either the 
common or pancreatic ducts. No direct extension can be seen through the duodenal wall 
into the pancreas. 

A section through the small nodule at the upper line of resection of the duodenum 
shows this to be composed of an adenomatous mass of duodenal mucous glands which are 
perfectly regular in shape and only show a small amount of epithelial hyperplasia. A few 
deep crypts can be seen presenting on the lumen side, but no real ducts, which might 
be considered an accessory pancreatic duct. 

Sections of all the lympli nodes show one to be definitely involved with a small 
metastasis. In addition, the firm white node adherent to the deep surface of the tumor 
shows carcinoma bordering it, but not actually invading, and extending completely through 
the adiacent issue. This would indicate that some tumor was left behirid at the time of 
operation. The prognosis, owing to this last finding and owing to the metastasis, must 
be considered unfavorable. Carcinoma of ampulla of Vater with metastases 

to retroperitoneal lymph nodes. 

Second Admission, March 25, 1935. Dicharged April 13, 1935. The patient was well 
until March 25, 1935, about two months after operation, when he was seized with sudden 
severe epigastric pain which became steadily worse, and was accompanied by a bile 
stained vomiting. He was readmitted, at which time his temperature was normal. He 
had upper abdominal spasm and tenderness. White blood cells. 21,900; polymorpho- 
nuclears, 92 per cent ; blood amylase, 72. Examination of the stools at this admission for 
fat absorption showed that he was utilizing 88 to 90 per cent of his fat intake. Blood 
calcium and phosphorus were normal. 

Third Operation . — ^March 25, 1935. Exploratory celiotomy. The patient was ex- 
plored under spinal anestlicsia. In the region of the right upper quadrant there was a 
small pocket containing 20 to 30 cc. of yellowish fluid, the culture of which showed B. coli 
and non-hemolytic streptococcus. The tissues in this area were very edematous, and al- 
though no fat necrosis was present, it was felt that the patient had a mild acute pan- 
creatitis. This area was drained, and the patient made an uneventful recovery. 

Course . — The fistula drained what apparently was pancreatic juice (since it contained 
all the ferments), for about two weeks, and then closed. The patient was discharged in 
good condition April 13, and has remained well since that time. 

DISCUSSION 

The_ operation proposed in this paper has certain advantages over those 
previously described. 

(1) It carries out the principle of cancer surgery in excising, eii bloc, 
tissues wide of the growth. In this particular condition this principle is ap- 
plicable because extension of the growth from the papilla has been found to 
be either into the neighboring pancreas or up along the lining of the com- 
mon duct. 

(2) The hazard of surgery is reduced by a two stage procedure, insuring 
the relief of jaundice and improvement of nutrition by the first stage and 
excising the lesion radically when the risk to the patient is minimized. In 
our fiist case of ladical removal, duodenal obstruction appeared later because 
of the drag set up against the superior mesentei'ic vessels. We therefore 
have inserted a gastro-enterostomy as part of the first stage. 

Theie are certain theoretical objections to the removal of a large part of 
the duodenum and permanent obstruction of the pancreatic ducts. 
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Hershey and Soskin® and Berg and Zucker^*’ noted fatty degeneration of 
the liver in animals with ligation of pancreatic ducts, and with total pan- 
createctomy. 

Sweet^ described a peculiar translucence and atrophy of the spleen and 
thyroid in the dog after obstruction of the external pancreatic secretion. In 
our patient coming to autopsy, because of a cholangitis eight months after 
the radical operation, none of the above changes was noted in liver, thyroid, 
or spleen. 

The objection to this procedure on the basis of disturbed fat digestion 
due to lack of pancreatic ferments was considered, but much to our surprise 
the ultilization of fat in both of our patients several weeks after the radical 
procedure was remarkably good, 85 to go per cent of the fat intake was ab- 
sorbed, as shown by stool examinations. Furthermore, both patients gained 
and maintained their normal weight three and seven months after operation. 

That there may be a compensatory secretion of fat splitting ferment in 
the upper intestine is suggested, but requires further experimental study 
Ijefore any positive statement can be made. 

A certain amount of atrophy of the acinar tissue of the pancreas has al- 
ready taken place in these patients before they come to operation, due to the 
obstruction of the pancreatic duct by the neoplasm. This probably accounts 
for the small amount of leakage of pancreatic juice after this operation. 
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Discussion. — Dr. Damon A. B. Pfeiffer (Philadelphia, Pa.). — I have 
little in the way of personal experience to add. It is very fitting, however, that 
this Society should recognize the importance of this contribution because it 
is quite apparent that a new and brilliant chapter is being added to the surgery 
of this condition. 

None of us is too young to be aware of the timidity with which surgeons 
in general have approached any radical interference on the pancreas. It is 
true that in 1884 Billroth, that great pioneer and innovator, reported com- 
plete removal of the pancreas with success from an immediate operative 
standpoint, but his lead found few followers. A few years later, Mikulicz, 
then possessing the greatest authority in the surgical world, pointed out the 
enormous increase in mortality entailed in operations or removal of the 
stomach when the pancreas itself was in any way included. 

Gradually, however, as a result of isolated experiences, it became apparent 
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that some surgery, at least, could be done upon the pancreas, that limited re- 
sections could be made safely, and Finney, in this country, was one of the 
first to draw our attention to the feasibility of such procedures. He reported 
before this Association in 1910 a case of resection of the body of the pancreas 
for benign tumor. The two divided ends were reunited and the result was 
entirely satisfactory. 

Following this, sporadic cases of limited resection for various indications 
appeared in the literature and surgeons in general began to lose their fear of 
operative procedures on this organ. 

The dangers of interfering with the head, however, deterred almost every- 
body from attempting radical intervention in that location. It is true Desjar- 
dins, in 1897, devised a very ingenious operation that was satisfactory me- 
chanically ioY the removal of the head of the pancreas. It involved three 
separate anastomoses, one to restore continuity of the gastro-intestinal tract, 
one to reintroduce the bile into the intestine, and another to preserve the ex- 
ternal secretion of the pancreas, which was at that time thought to be essential 
to life. 

Naturally, such procedures are hardly feasible in cases as met clinically 
and Finney, in his paper, sounded a ver\f pessimistic note as to the possibilit}^ 
of ever being able to carry it out. However, this new contribution shows 
that b}'’ proper combination of procedures it is entirely feasible to resect the 
ampulla, which means resection of the head of the pancreas. By a little ex- 
tension of our imagination now we can see ourselves removing early car- 
cinomata from the head of the pancreas if we are fortunate enough to get 
and recognize them in time. 

The difficulties of recognition of this condition in the early operable stage 
are great. The success of this procedure depends apparently upon recognition 
of two things, first of all, the importance of separating the operation into two 
stages. That important military maxim of “divide and conquer” has been ap- 
plied successfully now in many situations and here apparently it gets a new 
application. It necessitates, however, an absolute diagram before embarking 
upon the plan. 

The second important thing to appreciate is that the external secretion of 
the pancreas is not essential to digestion and preservation of life. We might 
have deduced this from experiment and proved it to be true. As a matter of 
fact, I think pathologists were aware of it before clinicians. I recall in my 
course of pathology at Johns Hopkins, that Opie had somewhere obtained 
a specimen of a pancreas at the autopsy table, which consisted of nothing 
more than islands of Langerhans imbedded in filDrous tissue. All the glandu- 
lar elements of external secretion had disappeared, but the patient had lived 
for a considerable time. It remained for later work to show it is possible to 
avail ourselves of this fact clinically. 

The difficulty of diagnosis to which I refer may be illustrated by a case 
which I had only recently, a man whose history and condition were in every 
way typical of stone in the common duct. At operation he had a small thick 
gallbladder containing stones and a hugely dilated common duct. I opened 
his common duct and found no stone, no sand, no indication of any foreign 
material in the duct. 

With the greatest difficulty, I finally succeeded in introducing a probe into 
the duodenum, dilated the opening and felt I was dealing with stricture of 
the papilla of Vater, put in a T tube, and stopped. He made a good recovery 
and bile at first passed into his intestine. After removal of the tube, however, 
his internal damage persisted and bile finally ceased to flow into his duodenum. 
It was apparent he had complete obstruction in his common duct. I felt pos- 
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sibly I had overlooked a stone. I again explored his common duct, which at 
that time was big enough so I could introduce my finger into the distal por- 
tion of the duct, and came to a dead end. I could feel it perfectly well. There 
was no suggestion of tumor formation. There was no stone. l)ut simply a 
dead end at the intestinal extremity. I made a choledochoduodenostomy and 
the patient promptly got well and lias remained so. 

I had never met with a similar case, but Ellsworth Eliot referred me to a 
report by Herferth some years before in which he had found at autopsy what 
he called prolapse and intussusception of the common duct. It was an entirely 
new entity to me, but it seems to fit this case. In this condition the end of 
the common duct had bulged into the duodenum, reversed itself and mechani- 
cally completed the obstruction of the strictured papilla. 

My admiration for the surgeons who carried out this very successful op- 
eration is not only for the ingenious, brilliant operative procedure which they 
have devised, but also for their boldness in making this a positive diagnosis in 
this early stage. 

Dr. Evarts a. Graham (St. Louis, Mo.). — I wish to compliment very 
highly Doctors Whipple, Parsons and Mullins for their brilliant work. It is 
another example of the step-like progress which has to be made before a 
final goal is reached. 

I wish to discuss for a moment the question of the importance of the pan- 
creatic juice in digestion. 

There was no evidence so far as I know that in a rapidly growing young 
subject it is possible to carry on a normal development without much pan- 
creatic juice until suddenly an emergency which confronted me approximately 
two years ago seems to have established the fact, I operated on a baby that 
Avas less than two years of age because of intractible hypoglycemia which 
retarded it greatly, both mentally and physically. We hoped to find a pan- 
creatic adenoma at operation, but the pancreas looked perfectly normal. In 
view of the previous partial resections of the pancreas which had been made 
by Judd and Finney among others, in the absence of finding a definite ade- 
noma, I decided that it might be worth while to make as nearly a total resec- 
tion of the pancreas in this youngster as was possible, without jeopardizing 
the common bile duct. 

The procedure was carried out successfully; the case was reported in 
September, 1934, One month ago I had a letter from this little girl’s mother, 
which stated that the child had developed in a perfect manner physically, and 
that there seemed to have been no difficulty, whatever, with her digestion. 
At operation I performed a subtotal removal of the pancreas, leaving only a 
little strip of tissue along the common bile duct to protect it. 

The operation, therefore, described by Doctors Whipple, Parsons, and 
Mullins, I feel is based on what seems to me to be thoroughly sound physio- 
logic evidence of the fact that, so far as the secretions of the pancreas are 
concerned, it is a perfectly safe procedure to carry this operation out, espe- 
cially in view of the fact that if a rapidly growing child can apparently get 
along perfectly well without the external secretion of the pancreas, certainly 
an adult ought to be able to do so. There is another point, however, which 
deserves some comment. What assurance have we that a patient can go 
along indefinitely with a cholecystogastrostomy or a cholecystoduodenostomy 
without developing a severe infection of the liver? The evidence with which 
I am familiar indicates that almost invariably the patient succumbs from 
multiple abscesses in the liA'er if the anastomosis remains open. It might be 
possible, however, to devise an anastomosis which would prevent the ascend- 
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ing infection, in a manner perhaps analogous to the Coffey operation of 
transplantation of a ureter. 

Dr. Whi.LiAM Parsom.s (New York). — L)r. Ifliason is about to jniblish 
an article in which he discusses the question of cholecystogastrostomy. In our 
patient who died, we feel beyond a doubt his septicemia was the same type 
that so many cholecystogastrostomics will show later on. 

Doctor Eliason quotes Bernard in an article showing that about 25 per 
cent of a rather large series of cholecystogastrostomies, performed for a 
variety of conditions, were followed by cholangitis. In this particular case, 
although we tried to make a large opening, the gallbladder was so enormous 
I think we did not estimate the degree to which it was going to contract later 
on. At postmortem the cholecystogastrostomy opening admitted only a probe 
and it was quite obvious that this was the cause of the bad result. 
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A TECHNIC POR HEPATICODUODENOSTOjMY 
Le Grand Guerry, M.D. 

Columbia, S. C. 

Not so often as formerly but occasionally, surgeons are compelled to 
reconstruct the common duct. We now possess sufficient clinical data to show 
that whenever it is feasible anastomosis of the hepatic duct to the duodenum 
should be the operation of choice. Our personal experience on which tin's 
paper is based consists of 14 cases in which the bile passages have been re- 
constructed. In eight of the 14 cases we have been able to perform hepatico- 
duodenostomy. As a result of this experience there has developed a fairly 
definite and orderly method of operation. We do not claim that hepatico- 
duodcnostomy can be, or should be, performed in every case of stricture of 



the common duct. Manifestly this would not be true. Much of the time, 
especially when the injury to the common duct occurs in the operation of 
cholecystectomy as shown in Fig. 2, the operation herein described is not 
only feasible but is the operation of choice. 

AU of the so called autoplastic reconstructions of the ductus choledochus 
fail because of contraction of the transplanted tissue. It mattered little whether 
the tissue transplanted was fascia, blood vessel, or what not, invariably there 
was contraction of the transplant which sooner or later defeated the effort at 
repair. .Lahey has devised a very ingenuous method of turning into the 
duodenum the fistulous tract. This operation, while limited in its field of 
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usefulness, has a quite definite place, we think. Here as elsewhere and, par- 
ticularly in this type of surgeiy, individual resource and discriminating judg- 



lietKod of blunt dissection 


ment which holds the various methods within their normal natural fields of 
limitation is the sine qua non. There is no substitute, either, for what Uncle 
Remus refers to as “a little hard sense.” 



antenioi- sutures 

The following case description will .serve as a definite illustration of the 
method presented. 

Illustrative Case. A white man 73 years of age presented himself complaining of 
pain in the abdomen, and jaundice. He had been operated upon and his gallbladder re- 
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moved four years before. Following this operation he was well for only a very short 
time. His skin remained slightly yellowish, but it was not until two years ago that he 
began having pain in the gallbladder region. Then followed a gradually deepening 
jaundice. In the past three months the pain has been quite severe, there has been more or 
less constant nausea and occasional vomiting, and a progressive loss in weight. 

The general physical examination showed a moderate jaundice, a few coarse rales af 
the bases of the lungs, a blood pressure of 180/80 and a large hernia through the scar of 
the high right rectus incision of the cholecystectomy. There were no palpable masses in 
the abdomen and the other findings were normal for a man of his age. Except for a 
clotting time of si.x and one-half minutes, the laboratory blood findings were not ab- 
normal. The urine showed a faint trace of albumin, and occasional hyaline or granular 
cast and, a very few red blood and pus cells, 

A high right rectus incision was made under spinal anesthesia and a mass of ad- 
hesions freed from the site of the former gallbladder operation. The dissection of the 
common duct was extremelj'- difficult but it was finally exposed for about cm. along its 



course. It was opened just below a constriction in the duct, just at the junction of 
the common and hepatic ducts. The hepatic duct above this stricture was nearly 2 cm. 
in diameter. A transverse section was done, the distal end ligated, and the proximal end 
implanted in the side of the duodenum with a double layer of catgut sutures. Several 
small stones were removed which had pocketed in the area above the stricture. A small 
cigaret drain was inserted and the wound closed in layers. 

An uneventful convalescence followed. The temperature never went over 100° F., and 
the jaundice had almost entirely disappeared by the tenth day. There was, however, a 
very slight yellowish tinge to the skin upon dismissal three weeks after operation though 
the sclerae were entirely normal in appearance. 

A subsequent report on this patient’s condition five years after operation showed 
complete symptomatic cure. 

In this particular case both the postoperative hernia and the stricture of the common 
duct were of my own making. 

The value of this paper, if any, hinges on tlte illustrations. With par- 
ticular emphasis we direct attention to Fig. 3, which shows the method of 
dissecting the hepatic duct or the common duct, from the immediately adjacent 
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portal vein and hci)alic artery. Willi a sharp knife we carefully incise the 
connective tissue sheath over the duct and comjilete the blunt dissection with 
a pair of sharp pointed artery forceps. 

In almost every case the hepatic duct will be markedly dilated proximal 
to the stricture. This greatly facilitates its exposure once you definitely find 
out where you are. In practically all of the eight cases of hepaticoduodenos- 
tomy the duct was demonstrated as clearly as the illustration shows. 

The further steps in the operation are best observed in the illustrations. 

At other times and in other places we have reported our cases of recon- 
struction of the ductus choledochus particularly before the Surgical Section of 
the American Medical Association in June, 1918, and again in the southern 
number of Surgical Clinics of North America, August, 1930. This paper, as 
its title implies, is concerned only with the problem of hepaticoduodenostomy. 
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THE OPERATIVE REPAIR OF SLIDING HERNIA 
OF THE SIGMOID 

Roscoe R. Graham, M.B. 

Toronto, Canada 

1 UOM THE SCHGIC\L DEPAUTMENT or THE TOHONTO OENEUAE llOSPITAE, AND THE DEPAUTMENT OF SURGEHY 

OF THE UNIVEUSITY OF TORONTO, CANADA 

Sliding herniae of the ascending, descending and sigmoid colon have been 
recognized for years. The absence of definite physical findings differentiating 
a sliding hernia from the common indirect oblique variety renders the pre- 
operative diagnosis practically impossible. The infrequency of this type of 
hernia leads one into pitfalls, unless it be recognized early during the opera-' 
tive procedure for an inguinal hernia. It must be realized that in a true 
sliding hernia, not only is the bowel carried down the inguinal canal, but also 
the all important associated nutrient vessels. Attempts to isolate the sac, as 
in the operative procedure for an indirect oblique inguinal hernia, are im- 
possible. To misinterpret the difficulties encountered as being produced by 
adhesions about the sac has on more than one occasion led to a devitalization 
of the blood supply of the sigmoid colon, and in one case seen by a colleague 
in consultation, gangrene of the bowel followed such an accident. A similar 
disaster was reported in the British Journal of Surgery, and the loop forming 
part of the hernia was amputated liefore the real anatomic arrangement was 
recognized. Fortunately, an anastomosis in this instance resulted in recovery. 

The lack of unanimity of opinion regarding the proper operative proced- 
ures which should be used in the repair of sliding hernia of the sigmoid is 
justification for a recital of our experience in four cases in the last few years. 
Previous to this group we had operated on seven cases by various procedures, 
with a high percentage of recurrences. This led us to a survey of the sug- 
gestions which had been put forth to efficiently deal with this technical prob- 
lem,'*’ ® The most valuable contribution, by Moschowitz,^ dealing with 

the pathologic anatomy of sliding hernia, clarified for us the basic require- 
ments of an operative procedure which would effectively repair such a hernia. 
In his thesis he divides the genesis of such herniae into either a pulling or a 
pushing mechanism, the former producing a large hernia and the latter a 
smaller hernia. His reiteration that only a viscus partially covered by peri- 
toneum can take part in a sliding hernia precluded the likelihood of the free 
sigmoid loop being associated with such a hernia. He stated that, while he 
could conceive of the sigmoid being the involved portion of the colon, he had 
not encountered such a condition. 

The four cases which we are reporting all occurred with the free sigmoid 
loop being the portion of the colon which formed the apex of the hernia. 
All were large herniae, and it appeared to us that this was the result of a 
pushing mechanism, which shoved the posterior peritoneum lateral to the 
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sigmoid through the internal ring, and as this pushing mechanism increased, 
it unfolded the peritoneal leaves forming the mesentery of the sigmoid (Figs. 
I and 3). This placed the sigmoid loop at the apex of the hernia; the vessels 
lay behind it, and the peritoneal cavity became continuous with the bulge on 
the anterior wall of the mass of the hernia. This production of a large 
hernia by a pushing mechanism is at variance with the hypothesis which 
Moschowitz originally put forward. 

The diagnosis of a sliding hernia may be suspected if we have a history 
of a hernia of long standing increasing in size, when a truss which formerly 
was efficient can no longer be worn because of the pain and irritation at- 
tendant upon its use, the hernia finally becoming irreducible. In two of our 
cases this was the definite sequence of events, and in only one of the four 
cases could a truss be worn without undue pain, but it proved to be ineffective 
in controlling the hernia. In none of these cases was the hernia strangulated, 
nor could we elicit any history which might be interpreted as even a partial 



strangulation during their development. The ineffectual attempts to reduce 
the irreducible herniae were accompanied by an unusual degree of pain. 

White- has also found these three points in cases of sliding hernia which 
he has encountered, namely: they seldom strangulate; attempts at reduction 
are ineffectual and exceedingly painful, and in his group a truss which 
formerly was worn in comfort had to be discarded because of pain. 

While the above clinical findings may be present in an ordinary indirect 
inguinal hernia, if one bears in mind the sequence of the symptoms and physi- 
cal findings during the development of the hernia, one may at least suspect 
the possibility of a sliding hernia, and thus be forewarned before undertaking 
the operation. To be alert to the possibility of the hernia being of the sliding 
variety renders its recognition relatively easy, and the operator is thus able to 
avoid disaster, and save himself many anxious moments while the true nature 
of the anatomic disturbance is determined. 

With the inguinal canal open one is immediately impressed with the 
amount of fat which is present about the sac. The thickness of the sac, and 
the inability to return the contents to the peritoneal cavity, are striking. There 
is visible a thin layer of peritoneum in front of the sac, but the sharp crescentic 
border of the fundus is conspicuous by its absence. As one attempts to lift 
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up the sac, it is impossible to follow the continuity of the anterior peritoneal 
layer with a similar layer jiosteriorly. ]n the posterior area there is en- 
countered undue vascularity (Fig. 3), which immediately should lead one to 
suspect this unusual type of hernia. By opening the peritoneum visible on the 
anterior wall of the hernia, one finds the colon occupying the apex of the sac, 
and the continuity of the peritoneum is over the colon and continued up along 
the posterior wall of the sac. We thus realize that only a small portion of the 
circumference of the colon is in contact with this peritoneal covering. Our 
experience with seven previous cases in attempting to return this bowel to 
the peritoneal cavity and repair the wall has been neither happy nor satis- 
factory. Believing that the true pathologic anatomy of this type of hernia 
was an unfolding of the peritoneal leaves of the sigmoid mesentery, we im- 
meditaely opened the peritoneal cavity by a paramedial incision, as originally 
suggested by Moschowitz. On withdrawing the sigmoid into the peritoneal 
cavity through this new incision, the opening which had been made in the 



anterior peritoneal layer of the hernial sac now comes to be simply a linear 
slit in the peritoneum forming the lateral leaf of the sigmoid mesentery (Fig. 
4), This defect is closed by a continuous suture. When the hernial wound is 
again inspected, we find that all evidence of hernia has disappeared ; there is 
no redundant peritoneal sac, and we are confronted with the problem of re- 
pairing the inguinal canal, as in the ordinary operation for indirect oblique 
inguinal hernia. 

The work of Seelig and Chouke^ directed to the relative merits of union 
between fascia and fascia and muscle and fascia, so favorably impressed us 
that for many years we adopted their suggestion of uniting fascia to fascia 
by suturing the medial margin of the free edge of the opened external oblique 
aponeurosis to Poupart’s ligament and overlapping the lateral leaf of the 
external oblique on top of this mesial layer, behind the cord, which was trans- 
planted external to the aponeurosis. A recent survey of our late results dis- 
appointed us by showing a high incidence of recurrences at the site of the 
new internal ring. We have now returned to the classic Bassini type of 
repair, using a strip of fascia from the external oblique, as suggested by 
McArthur, or the living sutures of fascia or fascial patch removed from the 
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fascia lata of the thigh, as suggested by Gallie. The Gallie operation is 
reserved for all recurrent cases, or those in which the defect at the internal 
ring is large, and the muscular structures atrophic. 

It may be argued that to add a laparotomy to a supposedly simple hernia 
operation is not only unnecessary but unjustifiable. However, we submit that 
a sliding hernia of the sigmoid is not a simple hernia, nor is its repair a simple 
surgical procedure. An operation for sliding hernia carries with it not only 
the potentialities of immediate diaster, but an incdence of recurrence much 
higher than that following the operative procedure carried out for indirect 
oblique inguinal herniae. The delightful convalescence of our patients has 
not impressed us that the laparotomy is a great additional hazard. It does 
not prolong the bed rest nor increase the economic time loss. Indeed, the 
addition of a laparotomy wound is a minor procedure, compared to that re- 
quired for the repair of a recurrent sliding hernia. 

In conclusion, to be on the alert for the possibility of a sliding hernia of 
the sigmoid during operations for supposedly simple indirect oblique inguinal 
hernia, renders the recognition of this condition relatively simple. 

The addition of a laparotomy wound in the repair of this type of hernia 
removes the hazard of injury to the nutrient vessels and renders a repair of 
the peritoneal unfolding simple and efficient. When this has been carried 
out, the repair of the inguinal canal may then be carried out unhampered by 
whatever technic has found favor with the individual surgeon. 
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Discussion.— Carl G. Burdick, M.D. (New York).— In addition to the 
diagnostic points which Doctor Graham has outlined, a roentgenogram fol- 
lowing a bismuth enema will reveal the presence of the sigmoid or colon in 
the hernial sac. At the Hospital for Ruptured and Crippled we have operated 
on 18 sliding herniae of the sigmoid in the last 5,000 cases, a rate of about one 
in every 250 herniae. 

Early opening of the sac simplifies the operative procedure. The incision 
should be made with a sharp scalpel in the anterior and lateral parts of the 
sac. Careful sponging will enalile the ojierator to recognize the musculature 
of the bowel or any unusual bleeding due to invasion of the retroperitoneal 
s]iace, before serious damage takes place. Reduction of the bowel can be 
accomplished by the method of Moschowitz, as suggested by Doctor Graham, 
or by forming a new mesentery, as suggested many years ago by Hotchkiss! 
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\ye prefer the latter due to its simplicity and the shortening of the operating- 
time, as most of these types occur in patients advanced in years. 

High ligation of the sac does not play the same part in the radical cure as 
in a simple indirect inguinal hernia, consequently a more thorough attempt must 
be made to repair the abdominal defect. The emergence of the cord through the 
layers of the abdominal wall, irrespective of where it lies, leaves a defect; 
and for the past six years we have completely divided and resected a portion 
of the cord to insure a more complete closure. We have completely divided 
the cord in 200 operations for different types of hernia including 14 of the 
sliding variety. The recurrence rate for the latter group is 7.7 per cent. In 
this series of 200 operations, four testicles sloughed, a good many atrophied, 
])ut 42 were recorded as normal in size, having been traced for from one to 
five years. In addition to the division of the cord we are inclined to use a 



Fig. S shows a large scrotal hernia. Fic. 6 shows the sigmoid in the hernial sac. 


fascial suture repair. Our results with the McArthur method have not been 
so satisfactory as with the Gallic strips removed from the thigh. 

Doctor Burdick supplemented his prepai*ed discussion, with the following 
remarks and two illustrations : 

As Doctor Graham stated, they are usually very large and we rather 
suspected that this might be of the sliding variety. Consequently we had a 
roentgenogram taken following a barium enema. 

I think it is always a good plan to have a roentgenogram if we suspect 
a sliding hernia. 

Dr. a. D. Bevan (Chicago, 111 .) — Four or five years ago I made a report 
of some work we had done on sliding hernia and the outstanding observations 
were : First of all, most of our cases have been on the right side. We came 
to the conclusion that one of the important factors that prevented a permanent 
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the cccutii and the ileum. Then the second problem is to take care of the 
enormous sac. 

In order to accomidish this wc adopted a method which we use constantly 
ill all cases of direct hernia, and that is the method of invagination of the sac, 
because we have found that in the ordinary direct hernia you have also a very 
large neck to the sac to deal with and that there is a great tendency to recur- 
rence after operation if the sac is simply ligated and cut off. We found in 
our work that in the direct hernia, by adopting this method of invagination, 
we have eliminated recurrence in almost all of our cases. 

Doctor Graham said to me that it was difficult for him to understand the 
technic. It is rather difficult unless you actually see the operation done. 



Fig. S. — Peritonization completed. Fic. 9. — ^The mobilized bowel has been re- 

turned to the abdominal cavity. Three purse 
string sutures have been placed preparatory to 
reduction of the large sac. 

After we have mobilized and peritonealized the contents of a sliding hernia 
and returned them into the abdominal cavity, the next step is the invagination 
of the sac into the abdominal cavity. With the sac open we put in three 
catgut purse string sutures. The upper suture starts on the outer side of the 
vertical incision in the sac, goes through the peritoneum, pd comes out on 
the inner side of the vertical incision, the second and third sutures in the 
same way (Fig. 9). 

This is rather an excessively large sac. Where the sac is very large, we 
remove the excess portion of it, but retain a great deal of the peritoneum be- 
cause we want it as a pad iiiside of the abdominal cavity. The vertical 
incision in the sac is then closed with fine catgut. You see, you now have 
three purse string sutures. You invaginate the first part of the sac and tie 
the suture. You then invaginate another portion of the sac and tie the second 
suture, then the third suture and you have the condition as it is represented > 
here (Fig. 10, A, B, C, D). Inside the peritoneal cavity, you have this large 
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piece of peritoneum folded as a pad of peritoneum at the internal ring. We 
have found, as in direct hernia, that this has given us more insurance against 
recurrence than any other method. 

It is rather confusing to one who has not done this operation before, but 
after all, it is quite simple. I very strongly advocate this method of handling 
the sac in both sliding hernia and in direct inguinal hernia. You know, there 
is a great tendency to recurrence in both and it really is due to the fact that we 
used this invagination method in direct hernia in a great many cases and had 



Fig. 10.— The successive steps of_ invagination of the sac. A shows the edges of the sac brought 
together with a running suture, making a complete closure. B and C show the first two steps of 
invag^inatton. ^ In D the nnal purse strings has been tied and the sac completely turned into the 
peritoneal cavity. 

been very successful with it, that we applied the same conception to sliding 
hernia. 

Dr. Emmet Rixford (San Francisco, Calif.). — I have had occasion to 
opeiate on a number of sliding herniae. Off hand it is my impression that 
ther,e is little difference in frequency between the right and left side, though 
I believe that I have had more sliding herniae of the sigmoid than of the 
cecum. Most so called colosal herniae are of this nature. 
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Case Report 

Mr. K., aged 49, was a barkeeper; he therefore did not have to get about verj' much. 
His right inguinal hernia kept enlarging until he was obliged to support it with a great 
leather sling hung from a harness about his shoulders. It was so large that he could 
not bring his knees together within a foot or more. He said “it finally got to be some- 
thing of a drag on him." When he came to us in 1915 the sac reached well below his 
knees. Sac and contents weighed approximately 50 pounds. Urination was through a 
long tunnel with about a foot of balanitis and the skin of the scrotum was the seat of a 
dermatitis giving considerable risk from sepsis. 

Operation showed the sac to contain about a gallon of fluid, practically all the ab- 
dominal contents except the liver, kidneys and stomach; and actually the entire intestine 
from the pylorus to the sigmoid was in the sac. I think Doctor Bevan would have 
been interested in attempting to pucker up the sac. The intestine had been out so long 
that it had practically lost the right of habitation. We took away the entire omentum and 
then doubling the man up by flexing his thighs, in order to overcome the lumbar lordosis, 
we secured considerably more room in the abdomen and finall}'^ succeeded in feeding the 
intestines back into it. We then cut away a considerable area of skin and a large excess 
of sac. After all that is all that need be done in the management of the sac and is best 
done after replacement of the hernial contents. Care of course must be e-xercised not 
to cut across either the intestine or the mesenteric vessels, suturing the edges -of the 
peritoneum at what might be called the neck of the sac as in any other laparotom3f. 

Of course in this case there was a great deal of adventitious fibrous tissue; various 
fasciae were greatly hypertrophied. We used these tissues to close the wound by a 
process of imbrication, of four or five different laj'ers. For some hours we were worried 
by cyanosis doubtless due to pressure on the diaphragm, but this gradually disappeared. 
After a somewhat stormy convalescence due to infection in which the testicle sloughed, 
the man recovered. Fifteen years afterwards he returned with an enormous varicose ulcer 
of his leg. The hernia had not recurred. 
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Sometimes there appears among his fellows, whose lives and work are 
for the most part fragmentary, episodic, incomplete, a man whose whole long 
life responds to one clear call. Such was Lewis Stephen Pilcher. Dying in 





^ IW 

Cu\ 

Lewis Stephen Pilcher, M.D., LL.D. 

his ninetieth year, he left behind him an unbroken record of faithful service 
in surgical practice, in -surgical letters and in the impress of his character 
upon his associates and his time. 

He was born in 1845, the second son of Elijah Holmes Pilcher, a Metho- 
dist preacher in Michigan. Elijah Pilcher was himself no ordinary man. An 
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Evangelist-Administrator, as his son has said, “of strong and athletic build, a 
silent, thoughtful and studious man.” A pioneer Evangelist with a horse, 
saddle-bags, and his beloved Greek testament, he traveled over the whole 
southern portion of Michigan “interested not only in the affairs of his own 
denomination but also in everything that involved the welfare of the nascent 
State.” 

In his work as a founder of churches and an administrator of ecclesiasti- 
cal affairs, he often found himself confronted by questions of law. So he 
registered himself as a student of law, and at odd times, and as an incident 
to his ministerial labors, pursued his studies so well that he was admitted to the 
Bar. Later on when he found himself stationed at Ann Arbor he was able by 
midnight and early moniing study to graduate as Doctor of Medicine. This 
was in 1859. Lewis S. Pilcher has said “My own thoughts of a medical 
career date from this period. My father took me with him into the dis- 
secting room and the chemical laboratory and gave me my first insight into 
the mysteries of the human body and the wonders of chemistry. But a few 
years later I was nij'self working as enthusiastically in both departments as 
my father had done before me. It was as natural that I should grow up into 
medicine as it was that a fledgling should fly when it was pushed out of the 
nest by the mother bird.” 

There were four other children and the salary paid by the most important 
Methodist church in Michigan in 1852, when Elijah H. Pilcher was its pastor, 
was $300. Throughout his career he never received a salary of $1000 a year 
— and yet his children were fed, clothed, and educated. “The chief agent in 
the successful accomplishment of such a result was the wife and mother, who, 
by her prudence, industry, frugality, and personal labors so cherished and am- 
plified the meager support received from the church as to practically, yearly, 
repeat the old miracle of the Widow’s Cruse of Oil.” A sturdy, healthy, 
happy family brought up to help themselves and each other with an example 
always before them of studious, earnest effort. Here in his own home he 
received most of his early education. His father taught him Latin and 
Greek, his mother saw to his grammar, algebra and natural philosophy. One 
year in high school at Ann ArlDor and he was ready for the University of 
Michigan, in the fall of 1858, at the age of 13. “I enjoy the distinction,” he 
said, “of having been the youngest matriculant and the youngest graduate in 
the history of the institution.” 

Four years in college, living at home, a fact he partly deplored, but whicli 
was probably better for him than he knew during those turbulent war time 
adolescent years. Expelled from the University for a boyish prank, rein- 
stated evidently by family influence, graduated and beginning the study of 
medicine and then swept into the war. A hospital steward subject to the 
vagaries of military orders, the first years away from home, no father, no 
books, half house surgeon, half superintendent, a good commanding officer 
and a cold douche of reality. Duty in a Missouri border plantation big house 
converted into an hospital with the vicissitudes of the last futile guerrilla 
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raids of a d3diig confcderac}^ mustered out, more medical studies soon com- 
jileted, doctor in medicine. Wh3'' not go iiack to the Service? T17 the Navy. 
Too young, not yet 21, insufficient clinical experience! Back to Michigan 
and medical practice. A try out in Flint. No patients. Try Schwartz 
Creek. General country practice, an opportunity to help the exchequer by 
teaching school. Moderate success. An opportunity to take a house surgeon- 
ship at Detroit. Grasped. Taken. Able chiefs — Farraiid and Andrews, 
Jenks and McGraw: “at the flame of their enthusiasm and ambition, I 
lighted my own torch.” 

A year in New York at Bellevue and now better fortune — ^ commission 
in the Narq'^ as Assistant Surgeon, ordered for dut3'- at the Naval Hospital in 
Brooklyn. Four years in the Navy, some shore duty, some at sea, some ex- 
perience with yellow fever, and romance and marriage with a Brooklyn girl ; 
a bab3'' coming and orders to go to sea. It must be done 1 Resignation from 
the service and the establishment of a practice in Brooklyn. Once more 
frugality and patient effort in that rapidly growing conglomerate small town 
suburb of the great city. A foothold in general practice, recognition of 
ability and of character by important citizens and by the leaders of the pro- 
fession. Friendship with Skene and Fowler and a realization of the possi- 
bility the town of that time offered of otium digiiiiate, unobtainable in the 
city beyond the river, kept him at rest. 

An appointment as teacher of anatomy in Long Island College of Medicine 
fortified his resolve. He labored for a surgical appointment but found his 
somewhat uncompromising personality in the way, and then a break! An 
invitation to assist in organizing the new Methodist Hospital, a well endowed 
institution ; to carry on in surgery and in medicine the recent advanced ideas 
of the great new age. A period of foreign study and 20 splendid years of 
professional accomplishment and of inspiration to younger men. 

Two stout sons, raised in the profession and then when his long service 
most deserved reward, his hospital betrayed him. He resigned, converted 
his home into a private hospital and with his boys, carried on, developed his 
and their high ideals of surgery as it should be and for ten short years won 
the appreciation and acclaim of his colleagues and the city. Broken by the 
sudden death of the elder son, while the younger was at the Mexican border 
with the army, the hospital was transferred to other hands. During those 
years however he had shown that a doctor’s workshop could be maintained in 
the highest standard of scientific efficiency, without assistance or interference 
by meddling laymen. 

His later years were enriched by his activities in the G.A.R., mustered .into 
U. S. Grant Post in 1907. In five years he was elected Commander, in five 
years more Commander of the Department and at the end of a third five 
year period, Commander-in-Chief of the entire Grand Army. It gave him 
great satisfaction. 

He was a sedulous collector of old masters in medicine and in 1918 pub- 
lished a quarto volume of 200 pages entitled A List of Books by Some of 
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the Old Masters of Medicine and Surgeiy Together with Books on the 
History of Medicine and on Medical Biography, which were in his own 
possession. 

His own contributions to the literature of direct surgical efifort were many 
and fill pages of the Index Medicus. The earliest were those in connection 
with the procedure of tracheotomy in diphtheritic croup, now fortunately an 
obsolete necessity. In the late ’70’s and ’8o’s, however, this was not the case 
and his studies of the anatomy, surgery, etiology and epidemiology of that 
now forgotten subject might still well serve for models of studies of condi- 
tions with which we struggle — awaiting the advance of knowledge and their 
disposition in the limbo of oblivion. 

He contributed to the literature of Injuries to the Wrist and of the Treat- 
ment of Wounds. His papers on the Surgery of Cancer of the Breast; of 
the Surgery of the Colon; of Prostatic Hypertrophy and Hemorrhoids and 
many others, reflect the scholarly consideration of his own cases in the light 
of the recorded experience of others. He contributed often to the literature 
of hospital organization and to the History of Medicine and in his Auto- 
biography — A Surgical Pilgrim’s Progress — ^left a record of his origins, the 
sources of his ideals, his inspirations and his indefatigable industry. 

The most valuable portion of his works was, however, anonymous. How 
many famous papers owe their acclaim to his unselfish editing, or to his pre- 
liminary suggestion? How many juvenile asininities owe their non-existence 
to his strict and honest rejection. Faithful are the wounds of a friend. The 
Editor of the Annals of Surgery was faithful. 

A few years after coming to Brooklyn, and no doubt influenced by his 
associations as a teacher of anatomy, he and others formed a club for the pro- 
motion of the practical study of anatomy and surgery, by the maintenance of 
proper rooms for the pursuit of such studies, by the formation of a museum, 
by the accumulation of a library, by lectures and demonstrations and by 
stated meetings for the discussion of subjects pertaining to that special field. 
This was the Brooklyn Anatomical and Surgical Society, of which Pilcher 
was the first President and George R. Fowler the Secretary. Its transactions 
for the first year form Volume I of the Annals of the Anatomical and Surgi- 
cal Society. Arrangements for publication were made with Putnam’s Sons as 
a monthly journal. At’ the end of a year its name was changed to that of 
Annals of Anatomy and Surgery and under the joint editorship of Pilcher 
and Fowler it carried on until January, 1884, when, its joint editors and 
owners having planned a trip to Europe for study, publication was sus- 
pended. On Pilcher’s return he was visited by James H. Chambers of St. 
Louis, the publisher of the Weekly Medical Review, and plans were discussed 
for the founding of a “strictly surgical journal of a high class.’’ Apparently 
Pilcher approached the suggestion with eagerness. “Now here was a flat 
proposition from a hard-headed acute business man who practically proposed 
to fully assume all the responsibility, labors and expenses of publishing such a 
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periodical, while absolute control of the scientific contents of the journal and 
censorship of the advertising pages were guaranteed to me.” 

The first number of the Annals of Surgery was published in January, 
1885. In January, 1892, the imprint of the University of Pennsylvania 
Press of Philadelphia was substituted for that of James H. Chambers of St. 
Louis. In the Spring of 1897 the Annals was acquired by the J. B. Lippin- 
cott Company of Philadelphia who have continued to publish it since that 
time. With the collaboration of American and British surgeons, too many to 
mention in detail and by name, the reporting of the transactions of the 
American Surgical Association, the New York Surgical Society and the 
Philadelphia Academy of Surgery, its careful and faithful editorial policy has 
been its fame. He states, “Nearly every line of all these volumes has passed 
under my own eye, has been corrected, often extensively edited and always 
prepared for the compositor’s final proofs, read and the completed making up 
into monthl}^ numbers decided upon by myself, for such is the duty of an 
editor.” 

When the Annals of Surgery began in January, 1885, there was no 
other purely surgical journal in the English tongue — there are many now of 
many variations. The Annals has kept to its well defined course — a 
Monthly Review of Surgical Science and Practice, until a few short months 
before his death, under one guiding hand. A great achievement! A monu- 
ment more lasting than bronze. 

John E. Jennings, M.D. 
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MODERN OPERATIVE SURGERY: Edited by G. Grey Turner, 
M.S., F.R.C.S. (Eng.), Vols. I and II, 2nd edit. Baltimore; William Wood & 
Co., 1934. 

Only one who has visited Grey Turner’s Clinic in New Castle-upon- 
Tyne can fully ap})reciate the two volumes under the above title. That 
Clinic, dominated by one man, indefatigable, working in all the major fields of 
surgery, with apparently few associates, is epitomized in these two volumes. 
For although there are many authors taking part in the work, Grey Turner is 
the outstanding figure and gives the work an individual character, even 
though he has attempted faithfully to carr}'- out the spirit and purpose of H. 
W. Carson, the editor of the first edition. 

The work as a whole is based upon Carson’s conception of the first edition. 
One wonders at some of the arrangement and order of the subjects. As in 
all systems where the several topics and chapters are written by different indi- 
viduals there is a considerable variation in style, method and virtue of the 
material discussed. Some chapters are much more comprehensive and up-to- 
date than others. A criticism that can be made of other English text-hooks is 
the preponderance of English statistics and the lack of adequate personal 
follow up data. More American authorities are quoted than continental. 
One notes a very definite tendency to quote figures and reports from literature 
that we would consider quite out-of-date. Quite justly, because of the large 
number of cases and his personal knowledge of the surgeons working there, 
the Ma)'’o Clinic is most frequently quoted. 

Taking some of the chapters in the order given, the reviewer has noted his 
impressions; thus R. C. Elmslie writes the chapter on orthopedic surgery; 
this includes general orthopedics, amputations and operations on tendons. 
There is very little, if any, discussion of simple fractures. Operations on 
bones are discussed by E. W. H. Groves, and those on joints by P. J. Verrall. 
In the discussion of tuberculous joints and bones one is surprised to find so 
little consideration of Hibbs’ fundamental principles of immobilization by 
fusion and his remarkable results are not quoted. The Boston School is also 
given little appreciation. In the procedures for chronic suppurative osteomye- 
litis, the Orr vaselin pack method so favoi'ahly received in the United States, 
is not mentioned. 

The chapter on thoracic surgery is written by J. E. Id. Rol)erts. Of the 
more recent advances made in this field, Shenstone and Janes’ operation for 
lobectom}’- is rightly emphasized. Nothing however is said about total pneu- 
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mectomy for carcinoma, l.^latts’ chapter on surgery of the nerves is re- 
markable for the very complete report on the results of operations for the 
repair of nerve injuries. Drummonds’ chapter on vascular surgery, revised 
by Grey Turner is comprehensive and shovrs the lessons taught by the Great 
War. Sampson Handley in his original and sound fashion discusses the 
principles of operative treatment of tumors in general and of the breast in 
particular. These chapters are thorough, sound and constructive. 

The latter half of the first volume, given over to abdominal surgery, is 
largely written by Grey Turner and reveals his wide experience, his rare 
judgment and special interests. The chapter on abdominal injuries is note- 
worthy, as are the chapters on the appendix, the intestinal and biliary tracts. 
Walton contributes the chapter on gastric pperations. It is surprising that, 
with his wide experience he has not had better results in gastric resection for 
cancer. He also writes the chapter on ptosis and intestinal stasis. It is 
worth noting that he discredits the operation of colectomy and the theories 
upon which it is based. Grey Turner gives an unusually comprehensive dis- 
cussion of cancer of the colon and rectum, and includes a personal communica- 
tion from Miles on his one stage abdomino-perineal removal of the rectum. 
The chapter on surgery of appendicitis and peritonitis is excellent and shows 
Grey Turner’s experience and surgical judgment. 

In the second volume are included the surgery of the specialties of the 
eye, nose and throat, neurologic fields, urology and gynecology. These 
chapters are written by able men in these fields. One is surprised not to find 
in the section on gynecology, by Giles, any discussion of radium therapy for 
cancer of the cervix. In the section on urologic surgery by Sir John Thomp- 
son-Walker and John Everidge there are remarkably interesting tables on the 
immediate and late results following the major urologic procedures. Espe- 
cially to be commended is the fair presentation of the relative merits of 
suprapubic and perineal prostatectomy. One is surprised that continuous 
suction is not advocated postoperatively in cases of suprapubic cystostomy. 

Tanner in his chapter on surgery of the neck gives much space to the 
radical removal of tuberculous nodes but none to the reduction of the disease 
by eliminating bovine tuberculosis. He does not mention the use of roentgen 
ray therapy. 

Walton writes the chapter on the thyroid. There is little, if any, origin- 
ality in his technic and a great lack of follow up data on his own cases. He 
gives only half a page to the discussion of hyperparathyroidism. The dis- 
cussion of the surgery of the sympathetic nervous system by Goefifrey Jefferson 
is unusually well presented, up-to-date and adequate. 

As a whole these two volumes represent British surgery at its best. Be- 
cause of Grey Turner’s travel and broad interests in Continental and American 
Clinics this system is much more cosmopolitan than any other English text on 
surgery. The illustrations are for the most part well chosen and well 
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cuted. The diction and style, as in all British text-books, is superior. The 
one glaring fault noted is the lack of iiersonal follow up data by the individual 
authors. This is only partly compensated for by the statistics collected from 
the literature. 

Allen O. Whipple, M.D. 
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THE DEVELOPMENT OF A NEW BLOOD SUPPLY TO THE 

HEART BY OPERATION* 

Claude S. Beck, M.D. 

Cleveland, Ohio 

FROM THE department OF SUROERY OF THE WESTERN RESERVE UNIVERSITY SCHOOL OF MEDICINE AND THE 

L\KESIDE nOSPlTAL. CLEVELAND, OHIO 

Two relatively small arteries supply the most vital muscular structure of 
the body. This muscular organ is in constant motion, and to make its move- 
ments free and frictionless it is enclosed in a moist envelope of inesothelium. 
In providing man with this anatomic pattern Nature so frequently has de- 
prived him of an important compensatory mechanism, namely, the ability 
to develop an adequate collateral blood supply to this organ. The heart is 
anchored in the body by the great vessels at its base, and while the entire 
surface of the heart is in direct contact with adjacent structures it has a 
minimum of direct continuity with the rest of the body. The only continuity 
that the heart has with the rest of the body is through the walls of the great 
vessels, some fat, a few nerves and lymphatics that constitute its anchorage, 
and these structures are relatively avascular tissues. This anatomic arrange- 
ment has made the heart a defenseless organ when its normal blood supply 
is interrupted. The appalling incidence of sudden death from heart failure 
attests to the destructive nature of coronary closure. Under normal con- 
ditions the myocardium receives practically all its blood through the left 
and right coronary arteries. The thebesian channels opening directly from 
the left ventricular cavity offer a second possible source of blood supply.^ 
The importance of these channels has been the subject of argument. It has 
been claimed by some that the flow through the thebesian vessels is of little 
importance. This statement is based on the assumption that the thebesian 
channels are compressed, perhaps completely collapsed, by the tension of 
contracting muscle fibers during systole when the pressure in the ventricular 
cavity is being built up, and 'as the se channels open during diastole the 

*Some of the experimental data were presented in an address to the Caduceus 
Honorary Society of the Emory University Medical School on May 17, 1934. 
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pressure in the ventricular cavity synchronously falls. The third possible 
source of blood supply to the heart is through the extracardiac anastomoses 
that are present in the tissues at the base of the heart.- When the blood 
flow through the coronary arteries is reduced gradually, compensatory mecha- 
nisms are established. Complete closure of a major coronary artery is 
compatible with life, if the closure takes place sufficiently slowly. Indeed, 
complete closure of both major coronary arteries may be compatible with 
life,'^ but the number of times that the process of occlusion has gone on to 
completion in each of the two major coronary arteries is excessively small. 
The occlusion must occur at such a rate as to permit the other sources of 
blood supply to develop. Usually while this substitution is being made, life 
is snuffed out like a candle flame. 

I have been interested in the heart as a surgical organ since 1923, and 
during this period of time a rather extensive background of surgical experi- 
mentation on the heart has been accumulated, as the result of over 1200 
experimental operations which have been done by my assistants and myself. 
I made the observation several years ago that blood vessels extended between 
the heart and an adherent scar. At that time Dr. R. A. Griswold'* and 
I were interested in studying chronic compression of the heart produced 
experimentally and we were trying to resect an adherent scar from the 
surface of the heart. In so far as these small vascular connections between 
the heart and adherent tissues were concerned, we simply noted their pres- 
ence, At that time they had no other significance for us. Last November, 
while a compressing scar was being resected from a human heart, a broad 
band of scar extending from the base of the left ventricle to the parietal 
pericardium was transected. Brisk bleeding occurred from the cut ends of 
the scar and the bleeding was more brisk from the cardiac end than from 
the pericardial end. This was the first direct observation made at the oper- 
ating table that blood actually flowed between myocardium and adherent 
tissues. This observation had now assumed new and additional significance 
because in the meantime we had been attempting to produce a collateral vascu- 
lar bed to the heart experimentally. This observation confirmed our belief 
that vascular connections between heart and adherent tissues could be produced 
in the human being. I desire to give credit to Dr. Alan R. Moritz for di- 
recting my attention to the subject of vascularization of cardiopericardial 
adhesions. Moritz, Hudson and Orgain"' not only demonstrated anatomically 
the presence of blood vessels in cardiac adhesions by the injection of carbon 
particles into the coronary arteries but also Doctor Moritz believed that under 
certain conditions these blood vessels might function and become an impor- 
tant source of blood supply to the heart. He directed my attention to a 
case reported by Thorel in 1903. This patient had complete obliteration of 
both major coronary arteries, and Thorel suggested the possibility of the 
heart receiving a supply of blood through- adhesions that were present. 

Could the heart be given a new source of blood supply by operation? 

I carried out the first experiments in an attempt to study this problem in 
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February, 1932, and shortly thereafter Dr. V. L. Tichy collaborated with me, 
not only in the technical surgery that was involved but also in the solution 
of many problems.® Doctor Moritz followed the work with interest and gave 
us valuable suggestions concerning the injection and study of the speci- 
mens.’^’ ® In these experiments the collateral vascular bed consisted of parietal 
pericardium and pericardial fat. The epicardium and the lining of the parietal 
pericardium were removed with a burr because it was our belief that these 
structures acted as a barrier to the growth of blood vessels into the heart. The 
results of these experiments were as follows: (i) Almost total occlusion of 
right and left coronary arteries near the aorta was compatible with life if the 
heart had been provided with a collateral vascular bed. The occlusion of arter- 
ies was produced by silver bands which were compressed in stages at repeated 
operation. (2) Dye penetrated the myocardium through the collateral bed, 
and we assumed that if particles of dye entered the myocardium as freely as 
they did, that blood also flowed into the myocardium through these vascular 
channels. We believe that we succeeded in giving the heart a new source of 
blood supply and that this was sufficient to maintain cardiac function. (3) A 
pressure-differential was necessary to promote anastomosis between the cardiac 
and extracardiac vascular beds. In other words, a physiologic need for blood 
in the myocardium was necessary for such anastomoses to develop. The 
physiologic need for blood was produced by occlusion of the major coronary 
arteries by silver bands which were placed around the arteries and which were 
compressed in stages at successive operations. (4) The development of 
anastomoses between the myocardium and the collateral bed was demonstrable 
three weeks after operation. More recently we have • succeeded in demon- 
strating anastomoses between extracardiac and cardiac beds two weeks after 
the bed was applied to the myocardium. 

During the past eight months additional experimental operations have 
been carried out with the assistance of Dr. Ernest Bright and Miss Alice 
B. Maltby. In these experiments pedicle grafts of muscle were used to- 
gether with the pericardial and mediastinal fat for the vascular bed. Omen- 
tum was also brought up through an opening in the diaphragm and sutured to 
the heart. These experiments have not yet been published but I shall refer 
briefly to some of the results : 

(1) Anastomoses readily develop between skeletal muscle and cardiac 
muscle provided the normal blood supply to the heart has been reduced. If 
the coronary arteries were not partially occluded the anastomoses between 
omentum or skeletal muscle and myocardium, although present to some 
extent, did not become well developed. 

(2) A collateral vascular bed gives the heart partial, but not complete, 
protection when the right coronary artery is occluded in one stage. When 
the descending ramus of the left coronary artery is ligated in one stage, 
the degree of protection afforded by a collateral vascular bed is slight. The 
conclusion that can be drawn is that a collateral vascular bed protects the 
heart when the right coronary artery is occluded in one stage. The larger 
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the coronary artery occluded, the less is the protective effect. The evidence, 
however, was definite that the i)resence of a collateral vascular bed protected 
the heart from the ravages of sudden occlusion of a major coronary artery. 
In this respect the operation becomes a prophylactic measure, and if the experi- 
mental data can be applied to patients with coronary sclerosis it would seem 
that this operation should be done early in the course of the disease, before 
replacement of myocardium by scar tissue and fat has taken place or before 
the heart has been brought to a standstill by occlusion. 

(3) The right coronary artery, the ramus descendens of the left coronary 
artery, or the ramus circumflexus of the left coronary artery, can be ligated 
successful!}' almost as a routine if the ligation is carried out in two stages. 



IViG. 1. — Two types of opcr.^tioIlS are sliown: (a) shows the usual sites where silver hands were 
applied to the coronary arteries. A reduction of 30 to 50 per cent in the cross sectional area of these 
three arteries was compatible with life, (b) shows another type of experiment. Four or five peripheral 
branches of the coronary arteries over the apex of the hear' were ligated. This experiment was always 
fatal. In (a) the reduction in total coronary blood flow was considerably greater than in (b). The 
heart cannot toierate ischemia of a severe degree even though the area of ischemia is small. The 
collateral bed produced by operation can transport blood to such ischemic areas. 

The explanation for this is that the reduction in blood flow brought about 
by the partial constriction of this vessel — and as little as 20 per cent of 
the cross section is efficacious — is compensated for by the development of 
collateral vessels. After this compensatory mechanism has been established, 
complete occlusion of the artery does not produce complete ischemia of the 
muscle. The myocardium remains viable after complete occlusion and addi- 
tional channels become established. 

(4) Distribution of blood to every part of the myocardium is of vital 
importance. If one relatively small portion of the myocardium is rendered 
ischemic by the peripheral ligation of four or five arterial bi'anches, ven- 
tricular fibrillation develops and this is routinely fatal (Fig. i). An equal 
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distribution of blood to the myocardium is essential for maintenance of 
function, 

(5) The collateral vascular bed is functional not only in making a new 
source of blood supply available to the heart but it also helps to distribute 
blood to various portions of the myocardium. In this respect the collateral 
vascular bed produced by operation acts as an anastomotic bridge that trans- 
ports blood from the bed of one coronary vessel to the bed of another coronary 
vessel where the blood flow is deficient. 

The question naturally arises as to whether or not the presence of the 
new vascular bed might interfere with the movement of the heart. The 
importance of adhesions to the heart has been greatly overemphasized in the 
past. Cardiopericardial adhesions usually are silent lesions of little or no 
clinical significance. In none of our experiments did we find that the cir- 
culation was in any way embarrassed by these adhesions. Adhesions to the 
heart can embarrass the circulation in several ways ; ( i ) A constricting bed 
of scar tissue may produce chronic cardiac compression. Adhesions in this 
clinical syndrome are entirely incidental and of no significance. (2) Adhe- 
sions between the heart and chest wall may act as a harness through which 
the heart pulls and expends energy. In our experiments the heart was not 
so extensively and intimately bound to the chest wall as to produce embar- 
rassment. (3) The heart may be sharply angulated from its normal axis by 
such adhesions so that it cannot effectively function. 

With this experimental work as a background it was decided to attempt 
to apply the data to a patient suffering from coronary sclerosis. To select 
a satisfactory case was not without difficulty and then to have the selected 
patient give his consent to have an operation performed on his heart (an 
operation that had never been done before on a human being) required some- 
thing of the heroic spirit. For this reason I wish to mention the name of 
the patient, Joseph Krchmar, of Chardon, Ohio. I believe he has made a 
contribution to surgery. I also want to give credit to his physician. Dr. 
Walter Corey of Chardon. Doctor Corey had the imagination to see the 
possibilities of the experiments and he made a serious attempt to secure a 
patient for the operation. I also want to thank the internists, Dr. Joseph T. 
Wearn and Dr. Harold Fell. Doctor Fell is collaborating in the clinical 
aspects of this work. 

Case Report 

J. K. was admitted to the Lakeside Hospital February 3, 1935. He was 48 years 
old, a white male, married, formerly a coal mirier, more recently a farmer. His com- 
plaint was pain in the chest, over the heart, to the left of the sternum. He remembers 
the onset of the pain distinctly. A sharp pain appeared suddenly over the heart while 
he was at work nine years ago. It was accompanied by dyspnea and dizziness. After 
this initial attack he went back to fairly heavy labor until five years ago. Then, because 
of repeated attacks of substernal oppression, he moved to a farm. The precordial oppres- 
sion was accentuated after meals. The patient claims that he had not done heavy work 
for the past five years, but he has done such things as plowing. During the last year 
or two he suffered from attacks of sharp, knife-like pains over the heart. These radiated 
to the left shoulder and down the left arm to the elbow. During these attacks of pain 
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he felt suffocated, was dyspiicic and the heart palpitated. Epigastric distress after meals 
was also a prominent symptom. Numbness and tingling of the left hand and fingers 
frequently accompanied the pain. Ten days before admission to the hospital the patient, 
while carrying some wood into his house, was seized with violent, sharp, precordial pain, 
dyspnea and dizziness. He went to bed where he remained until he came to the hospital. 

The patient was well developed, well nourished and of a phlegmatic temperament. 
His expression was worried. Examination of tiie prccordium was negative. The heart 
was slightly enlarged to the left. On admission to the hospital the systolic pressure was 
155 and the diastolic pressure was 95 Mm. Hg. The peripheral arteries were moderately 
thickened and tortuous. Exercise produced substcrnal oppression but no sharp pain. The 
electrocardiogram after exercise showed no significant change. While in the hospital the 



Fig. 6. — Patient three and one-half months after operation. 


patient suffered a sudden, severe, knife-like attack of pain after taking a bath. The pain 
was precordial, to the left of the sternum, and did not radiate. At the same time he 
became cyanotic, very dyspneic and extremely apprehensive. Amyl nitrite gave him relief. 
A diagnosis of coronary sclerosis and angina pectoris was made. The electrocardio- 
graphic findings would indicate that there was no bundle damage thus far. He also had 
generalized arteriosclerosis and a mild degree of hypertension. 

The patient consented to operation. He desired to go home to visit with his 
family but he returned to the hospital at midnight because of pain and a fear of 
impending death. 

Operation . — February 13, 1935. Gas-oxygen anesthesia was used. The insertion of 
the left pectoral muscle was incised at the suggestion of Dr, W. C. McCally, for the 
purpose of mobilizing this muscle. This wound was closed. A curved incision was 
then made to the left of the sternum. (Fig. 2). The fascia was dissected from the left 
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pectoral muscle. The inferior portion of the pectoral muscle was incised for the purpose 
of making a pedicle graft. An incision was then made through the pectoral muscle 
parallel to the sternum exposing the third, fourth, and fifth costal cartilages. The 
muscle was freed from the chest wall. These cartilages were removed. The inter- 
costal bundles were cut laterally leaving them attached to the region of the internal 
mammary vessels. The pericardium was incised from base to apex (Fig. 3). The 
lining of the pericardium everywhere was roughened by means of a burr. The epicardium 
was removed in shreds by means of a burr. This produced a great many extra systoles 
and some dilatation of the heart. Rest periods were given. At the suggestion of Doctor 
Wearn I tried to palpate the coronary vessels but with the heart moving I could 
not be sure that I could feel them. The pedicle graft was then divided longitudinally 
and both pedicles were swung around to the circumflex area of the heart. These 
grafts were sutured laterally and posteriorly to the parietal pericardium (Fig. 4). The 
intercostal bundles and the medial margin of the pectoral muscle were carried beneath 
the sternum and attached to the parietal pericardium. These structures carried the 
internal mammary artery onto the surface of the heart. The lateral margin of the 
pectoral muscle was then inverted so that the incised surfaces were in contact with 
the heart (Fig. $). The fascia of the pectoral muscle was sutured; the skin was 
closed. The wound was not drained. 

Three and one-half months have elapsed since the operation (Fig. 6). The patient 
has been kept in the hospital during this period but during the last six weeks he has 
been doing light work, such as serving trays, moving beds. etc. For several weeks 
after operation he had indigestion after meals. This has disappeared. He claims that 
he has no precordial pain ; that the feeling of oppression over the heart has disappeared, 
that he has no sharp radiating pains to the shoulder and arm. He claims that he is 
well. He can exercise without pain, although up to the present time he has done no 
hard physical work. I have emphasized the importance of describing accurately what 
symptoms he has, but to me and to everyone else who talks with him he claims that he 
is better. Objectively I can say that he appears to be better. The worried expression has 
left him, and he has a fine spirit. 


SUMMARY 

The heart can be given a new blood supply experimentally. ' On the basis 
of this work a collateral vascular bed to the heart should offer some benefit 
to patients suffering from coronary sclerosis. A collateral vascular bed was 
given to a patient with coronary sclerosis on February 13, 1935. Three and 
one-half months after operation the patient claims that he has been greatly 
benefited. However, it will be necessary to have a number of such results 
before we can attach any clinical significance to this operation. I want to 
emphasize the point that the work is still in the experimental stage and I do 
not recommend the performance of this operation until it is established by 
operation upon a number of patients. 

Addendum ; September, I93S' Seven months have now elapsed since the operation 
on the first patient. He continues to work as a gardener ; he has no pain and he claims 
that he is cured. I have carried out the operation on five additional patients, making the 
total number seven. The third patient had an extrenaely marked degree of arteriosclerosis. 
At the operating table I could palpate the ramus descendens. It was hard, tortuous and 
several millimeters in diameter. The patient had been incapacitated sine 1942. One and 
one-half years ago a total thyroidectomy was done. He has kept his basal metabolic rate 
at about minus 20 by taking thyroid extract. His life had been of a vegetative nature, 

809 



CLAUDE S. BECK 


Annals or Surscry 
November, 1035 


spending as he did 20 hours a day in bed. Two and one-half months have elapsed since 
we did the cardiac anastomosis. He states that he is completely free from all pain and 
discomfort. He is able to take twice the dose of thyroid extract that he took before the 
operation and his basal metabolic rate is plus 2. He is up and about six to eight hours a 
day and his interest in life has returned. He is still an invalid and he is still weak, but 
the complete absence of pain, his normal basal metabolic rate, his increased activities and 
interests, arc facts that ma}' be of real significance in establisliing the operation as a 
beneficial procedure. The fourth patient is a well known surgeon from Ashland, Ken- 
tuck}', who came to me because he believed in the soundness of my operation. He had 
suffered a myocardial infarct with dilatation and failure. He also had diabetes mellitus. 
He believes that he has shown some improvement but the pulse rate on occasions becomes 
rapid and he has had several attacks of anginal pain since operation. A sufficiently long 
interval has not elapsed to comment on the other cases. These cases will be reported 
by Dr. Harold Fell and myself. 
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Discussion. — Dr. John B. Flick (Philadelphia, Pa.). — The experi- 
mental work of Claude Beck, in establishing a collateral vascular bed in 
the myocardium of animals and thus protecting the myocardium from 
anoxemia due to coronary occlusion, furnishes an entirely new avenue of 
approach in combating cardiac ischemia due to coronary artery disease in 
human beings. 

Sir Thomas Lewis says, “The malady originally described b}'^ Heberden 
under the term angina pectoris is one in which pain of characteristic type 
occurs during effort. It is by far the commonest form of malady in which 
angina pain occurs. The pain may be interpreted as resulting when the 
blood supply to the heart, or part of the heart, is limited and consequently 
inadecpiate when the heart is called upon to do work at a certain increased 
rate — a condition of relative ischemia.” 

The operative treatment of angina pectoris first proposed by Francois 
Frank in 1S99 and first practiced by Jonnesco in 1916 was purely symptomatic 
and was not intended to eradicate tbe disease. The surgical act aimed at 
division of the nervous arc thus preventing the patient from recognizing 
the symptom pain (Elliott C. Cutler). Since then various neurosurgical 
procedures along similar lines have been devised for the relief of cardiac 
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and jiracticed with more or less success, but they have not gained greatly 
in popularity, possibly because of technical difficulties and possibly because 
of the uncertainty of the results. 

Removal of the normal thyroid gland in the treatment of heart disease 
was proposed by lllumgart, Lavine and Berlin and was practiced for the first 
time on December 14, 1932, at the Peter Bent Brigham Hospital in Boston. 
Strikingly beneficial results from this operation have since been obtained ip 
the group of patients suffering from angina pectoris. The rationale of this 
procedure for the treatment of heart disease has its basis in the reduction 
of the metabolic demand on the heart by the total ablation of the thyroid gland. 

Beck’s operation strikes directly at the myocardial ischemia and theo- 
retically should be beneficial where the ischemia is due to organic changes 
in the walls of the cardiac vessels. Experience alone can determine the 
place in surgery of Beck’s ingenious and logical operation and he is to 
be congratulated upon a fine piece of work which at least has proved that 
a collateral circulation can be established experimentally in the myocardium 
of animals. 

Dr. Elliott C. Cutler (Boston, Mass.). — I should like to be among 
those who congratulate Doctor Beck upon what I know to be the end-result 
of a vast amount of work and a most ingenious investigation. 

This morning our President spoke of our job as one of keeping Nature 
from taking us away before our time, but I wonder whether we should apply 
our energies to people as young as forty, as suggested by Doctor Cheever. I 
had the opportunity to see Doctor Beck’s first patient as he was recovering 
from the operation and the ordeal did not seem unusual. 

It is certain that the attack proposed by Doctor Beck and the physiologic 
background for this procedure are much more admirable, much better suited 
and far more certain to hold hope for ultimate good than any procedure yet 
proposed for those cardiac disorders that have as beginnings and cause 
ischemia of the myocardium. 

Whether one is to turn in muscle flaps which many of us have tried 
in other conditions without much success, whether one is to use the fat 
about the pericardium, or whatever the actual method of establishing the 
collateral circulation is to be, it is certain that the understanding of what 
seems necessary and which Doctor Beck has attempted to carry out in these 
experiments constitute the most logical attempt that has ever been suggested. 

The difficulty, of course, is going to be the same as we all have found 
in other conditions, now that ingenuity of the surgeon has brought us so far 
apace, i.e., to convince our medical colleagues that our undertakings are de- 
sirable, or perhaps educate them to help us choose which case is desirable 
for the definite procedure. 

Knowing how in this country surgery of the pericardium has lagged 
behind such surgery elsewhere, partly because of the attitude of our internists, 
one can imagine the difficulties in this field of choosing the proper case of 
arteriosclerotic heart disease, angina or hypertensive heart disease, as the 
one best suited for such procedure. I have no doubt if Doctor Beck keeps 
at it, and he fortunately has a group of medical colleagues who are interested 
and will help him, he will be able to tell us in a few years which form of 
heart disease is best suited and most likely to be relieved by this .procedure. 

I think we should all congratulate him sincerely for an admirable piece 
of work. 

Dr. W. F. Rieniioff, Jr. (Baltimore, Md.). — Independently and without 
any knowledge of Doctor Beck’s experiments, or interest in this problem, we 
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began in October, 1934, investigating different methods of supporting an 
interrupted coronary circulation. \¥e have used a series of old dogs for the 
reason that the independent development of a collateral circulation in younger 
animals is so readily achieved that recovery from ligation of the right or 
left anterior descending coronary artery may be clinically uneventful and 
easily survived by the animal. Doctor Beck did not state whether his series 
of dogs were young or old. In the older dogs, in our experience, ligation 
of the left anterior descending branch of the left coronary artery almost 
always resulted in either ventricular fibrillation or a marked arrhythmia. 
Ligation of the left coronary artery before departure of the circumflex re- 
sulted invariably in ventricular fibrillation. In a small series of nine dogs, 
Dr. E. Cowles Andrus, Dr. August Jonas and myself obtained electrocardio- 
graphic studies before beginning the experiment, and used only those animals 
in whom the electrocardiograms were normal. Under ether anesthesia, an 
incision was made in the fifth interspace on the left side exposing the peri- 
cardial sac which latter was opened. The central tendon of the diaphragm 
was then incised and the omentum drawn up into the left thoracic cavity. 
The epicardium was then moistened with half strength iodine and the omentum 
wrapped, so to speak, completely about the heart, entirely covering the an- 
terior surface. To insure maintaining this position the omentum was fastened 
to the epicardium by two interrupted fine silk sutures. The pericardial sac 
was not closed but the hiatus in the central tendon of the diaphragm was 
pulled snug about the omentum. After this cardio-omentopexy had been 
performed. Doctor Andrus found the type of electrocardiographic curve pres- 
ent, suggested a coronary occlusion. Whether this alteration in the electrical 
reaction of the dog’s heart was due to the small amount of iodine painted 
on the epicardium or whether it was due to the two stitches placed in the 
heart wall, away from the coronary vessels, was not determined. Three to 
six weeks later, ligation of the entire left coronary artery just below its 
origin from the aorta and above the division into the left anterior descending 
and circumflex arteries was accomplished by taking a deep bite with a 
French No. 2 needle in the ventricular wall in the region of the left coronary 
arter)^ just beneath the tip of the left auricle. The distension of the coronary 
veins distal to the ligature proved its location. No disturbance in cardiac 
rhythm followed these ligations after previously performed cardio-omento- 
pexy, either clinically or in the electrocardiogram. The dogs were not at 
all ill and were up and around their cages the next day. Whereas before 
similar ligation was invariably fatal, not one animal succumbed after adhesion 
of the omentum to the heart had been produced. At the second operation 
extensive adhesions were revealed to have occurred between the omentum and 
the heart wall. These bled profusely when slightly separated. The electro- 
cardiograph remained the same following the first and second operative pro- 
cedures. In other words, ligation of the entire left coronary vessel in this 
series of old dogs was relatively inconsequential when the coronary circula- 
tion was properly supported by an outside source of blood supply. AVe are 
in the process of sacrificing and injecting our specimens. Carmine gelatin 
was used for the coronary circulation, being injected in the aorta. This solu- 
tion will not go beyond the arterioles and thus will not fill the capillary 
bed in the myocardium. No injection mass entered the cavities of the heart 
and therefore the thebesian vessels were not injected. Prussian blue mass 
was injected into the celiac axis, thus filling the omental vessels. This mass 
will fill the capillary bed and in the as yet incompletely cleared specimens, 
seems to have penetrated the capillary branches of the coronary system. 
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These specimens will be reported on later. We have not entertained the hope 
that this procedure of cardio-omentopexy will be clinically applicable except 
possibly in such cases of coronary thrombosis that might be seen at an early 
stage of the interruption of the coronary circulation. 

Dr. J. Shelton Horsley (Richmond, Va.). — Is there not some difference 
between the circulation of the blood from the omentum and that from the 
pectoral muscle? According to the procedure described by Doctor Beck 
the pectoral muscles were severed near their insertion, and a portion of 
the muscle turned onto the heart. This would, of course, involve destroying 
the nerve supply to the pectoral muscles, with consequent atrophy of the 
muscle and diminution of its blood supply, even if no vessels had been actu- 
ally injured when the muscle was divided. The omentum, however, when 
brought up to the heart would suffer no trophic changes, and consequently 
circulation would not be impaired by such conditions as beset the pectoral 
muscles when they are divided near their insertion. 

Doctor Beck. — The second patient upon wdiom we carried out our opera- 
tion died one week later. A thrombus developed at the bifurcation of the 
aorta and occluded the left common iliac artery. The ischemia of the leg 
was very painful and the patient died within several hours. The thrombus 
developed at the site of an atheromatous ulcer of the abdominal aorta. The 
coronary arteries showed extensive and marked sclerosis. The right coronary 
artery was completely occluded about 14 Mm. from its ostium. The lumina 
of the ramus descendens and of the ramus circumflexus of the left 
coronary artery were markedly constricted but not completely occluded. The 
myocardium of the right ventricle showed extensive replacement by fat. 
There was no evidence of infarction in the left ventricle. The pedicle grafts 
of skeletal muscle and the adjacent fat and pericardium were adherent to the 
myocardium and for the present at least I am satisfied with this part of 
the operation. 

In our experience ligation of the ramus circumflexus of the left coronary 
artery in one stage had a high mortality, even though a collateral vascular 
bed had been provided for the heart. Ligation in two stages is usually suc- 
cessful. This statement applies to the right and to either major branch of 
tlie left coronary artery. 

The pedicle grafts of skeletal muscle brought in from the chest wall are 
deprived of some of their normal blood supply. We know, however, that 
the body has a great capacity to develop blood vessels and in our experi- 
ments we obtained excellent anastomoses between the vessels of cardiac 
muscle and of skeletal muscle. We used omentum in a number of experi- 
ments. Anptomoses between the coronary bed and the vessels of the omentum 
can be obtained. I am doubtful whether omentum could be used on a human 
patient because the opening in the diaphragm complicates the operative pro- 
cedure. Experience may alter this point of view. 
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TRAUjMATIC carcinoma of the breast 

Eaimet Rixpord, M.D, 

San Fhvncisco, Cal. 

W'liEN statistics of carcinoma of the breast in which trauma is alleged to 
be the cause, vary from 6.8 per cent (Rosenstein) and 7,3 per cent (Guleke) 
to 37.9 per cent (Sprengel) and 44.6 per cent (Williams), it is evident that 
the value of these statistics as proving or disproving the traumatic origin of 
breast cancer is very small. Even statistics on relatively large numbers, by 
which it might be hoped to eliminate other factors, show similar if smaller 
variation. Ziegler, in 170 cases, found 37, or 22 per cent, to be due to alleged 
trauma. Loewenthal, in 934 cases found 135 or 13.4 per cent and H. Snow, 
in 9,600 cases of carcinoma of the breast found 11.5 per cent to have a sup- 
posedly traumatic cause. These figures average a little less than 12 per cent. 

It is very unusual for a person not to be able to recall some more or less 
remote injury to the breast in which carcinoma has been found, such as striking 
it against the edge of a bedroom door in the dark, slipping in the bathtub or on 
a rug, the breast striking a chair or other piece of furniture, perhaps more 
frequent than all, a blow by someone’s elbow in a jostling crowd or a vicious 
kick by a child carried in the arms. Often in such cases the carcinoma is dis- 
covered when patient goes to the doctor because of the bruise, and the doctor 
finds the tumor too large to have grown in the interval following the trauma, 
the injury serving merely as the occasion of the discovery of the carcinoma. 

For these and other reasons, pathologists and clinicians are skeptical of the 
allegation that trauma may cause carcinoma in a normal breast. Perhaps the 
case is a little better for chronic or repeated traumata than for a single blow. 

Manifestly, from the nature of the case, it is impossible to prove the propo- 
sition, but what can be done, and it would seem to be worth while, is by 
collecting a sufficientl}^ large series of presumptive cases which, verified as to 
the nature, severit}^ and date of the trauma, date of discovery of the carcinoma, 
histologic character of the growth, etc., to arrive at a fair estimate of the 
probabilities in the premises. 

There is real need for such an authoritative statement of probabilities for 
use in legal decisions, particularly in industrial accident and workmen’s com- 
pensation relations. 

Various criteria have been put forward in this connection, but it is difficult 
to satisfy all of them. 

1. A definite injury of considerable severity. 

2. Development of tumor at the injured spot. 

3. In the case of the breast, a tumor which histologically is of a known 
form of breast tumor. 
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4. Tumor discovered three weeks or more after the accident (German 
practice), and then should not be larger than likely to have grown in the inter- 
val following accident. . 

5. •Absence of tumor at the site of injury before the accident. This last 
would be of great value in the determination, but may not be regarded as a 
sine qua non, for only rarely would a person be examined, even for life insur- 
ance, with sufficient thoroughness. 

The case herewith reported fulfils ail the above conditions except the last. 
It is published for its value as a case of carcinoma of the breast presumably 
caused by a single blow on the gland. 

This case has been given an unusual amount of study, and while there are 
several hiatuses in the record, the conclusion is all but irresistible that 'the 
trauma was the probable cause of the subsequent carcinoma. Moreover, the 
case presents a number of unusual conditions, themselves worthy of record. 

Case Report 

E. S., just under 17 years of age, was commandeered with others in his town to fight 
a forest fire., On September 22, 1928, running down hill to avoid the fire, he stumbled 
and fell down a bluff, striking his right breast violently on a tree stump, one and one-half 
or two feet high. The breast became swollen at once but when pain and soreness per- 
sisted, the boy feared that he had broken a rib, and only on the seventh day first consulted 
a physician, who “found the breast swollen to the size of half a grapefruit, red, hard and 
discolored, the skin over the upper central part of the breast abraded, the areola and 
nipple also injured. Temperature ioi°. Nodes in both axillae somewhat enlarged, 
presumably from the abraded areas being infected. Roentgenography showed no fracture 
of rib. Under ultraviolet irradiation and hot applications the swelling gradually went 
down, and as the abrasions healed, the axillary swelling disappeared. In a few weeks 
the breast became normal except for a knot, the size of a chestnut, directly under the 
nipple which would not absorb.” The patient was discharged as ready to return to work 
on November 16, 1928, nearly eight weeks after the accident. 

On November 25 he again consulted his physician because the swelling was growing, 
and by February i, 1929, it was “as large as half a lemon, being conical with diameter at 
the base of almost two inches causing dimpling of the skin when moved.” It was also 
slightly tender. The doctor, fearing it was carcinoma, sent patient to a surgeon, who 
described the growth as of “about the size of a silver dollar, hard, leathery, about one- 
quarter inch thick, of very firm consistency, its center a little above the nipple. The skin is 
freely movable over the mass and it .is freely movable over the pectoral muscle.” He 
considered it potentially malignant, and advised its removal. 

On March S the surgeon removed the entire breast subcutaneously through an incision 
around the lateral inferior, border, but did not investigate the axilla. He looked at the 
growth after removal, found it yellowish in color ; said it had no resemblance to carcinoma 
even on section; that it was“‘just a fibrous mass, the result of mastitis, as he had removed 
from the male breast in a. number of instances,” and threw the tissue away 1 

Two and one-half years later (November 25, 1931) he was again consulted because 
of the appearance of a painful lump in the opposite (left) axilla. Axillary nodes the size 
of pigeon eggs, some also at base of neck. Blood examination : Red cells 5,000,000 ; 
leukocytes 9,200, 65 per' cent polymorphonuclears. No injury nor abrasion of hands ; 
patient did cldan some rabbits in November—no sign of general infection. 

An axillary node was excised (February, 1932) and examined by the late Dr. W. 
Ophuls, pathologist of Stanford Medical School, who pronounced it metastatic carcinoma. 
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Claim was made by the patient and his family against the State Compensa- 
tion Insurance Fund and the matter brought before the Industrial Accident 
Commission of California. The record was examined by a number of sur- 
geons on behalf of the Commission with varying opinions as to the industrial 
nature of the carcinoma. The patient, doing badly, was brought to San 
Francisco and put under my care on August 17, 1932. He then complained 
of shortness of breath but felt encouraged because he was gaining in weight. 

On examination patient was seen to be a tali, well built young man of 20, pale and in 
evident distress. Left side of his neck, left arm and the entire trunk edematous (Fig. i). 
Both sides of the chest dull, moderate ascites, hence the gain in weight. The skin of the 
trunk, more so on the left side, was filled with myriads of small tumors, palpable but 
visible only by tangential illumination (Fig. 2).. Temperature 99°; pulse 96; respira- 
tion 24. Wassermann negative. Red cells 5,545.ooo, reticulocytes 9.9 per cent; hemo- 
globin 100 (Sahli), leukocytes 13,150, of which 86 per cent were polymorphonuclears, 
17 per cent banded, 69 per cent segmented; platelets 229,395. 

Roentgenologic examination of the chest showed pleural effusion and pericardial dis- 
tension, but no bony metastases. Biopsy of one of the skin nodules showed carcinoma, its 
cells .filling the lymph spaces of the skin. 

The dyspnea rapidly increased in the next day or two. On August 24 1500 cc. of 
clear fluid was removed from left chest, with but little improvement in the respiration. 
Two days later when preparations were being made to aspirate the pericardium, patient 
suddenly died. 

Autopsy by Dr. J. B. McNaught, assistant pathologist, Stanford Medical School, 
showed the immediate cause of death to be an hemopericardium, the blood having evi- 
dently come from a slow oozing pericardial metastasis. Fluid in both pleural cavities ; 
metastases in the lymph nodes of each axilla, on the right with necrotic centers, therefore 
presumably older than on the left. Metastases numerous in the mesenteric and mediastinal 
lymphatics, but almost none in the liver, spleen, lungs, heart and kidney. There were 
lymphatic metastases in the tissues about the prostate but no tumor found in the gland 
itself. 

A remarkable feature of the case was the widespread occurrence of metastases in the 
lymphatic system, particularly in the skin of the trunk, in fact everywhere except in the 
skin and subcutaneous tissues of the right breast, the site of the surgical operation. 

Most meticulous search by the pathologist failed to find any tumor which could be 
considered primary. Histologically, the tumors all over the body were identical and con- 
sisted of large epithelial cells, sometimes arranged in gland-like order, the arrangement 
being such as to suggest origin in the breast and in no wise resembling intestinal . glands. 

It seemed to me highly probable that the case was a result of the injury to 
the right breast three years before, and I so reported to the Industrial Accident 
Commission, accounting for the failure of the tumor to appear in the skin of 
the right breast by the fact of the operation having blocked the lymphatics. 
The wide dissemination of the lenticular metastases in the lymph spaces of the 
skin (Fig. 2) is sufficient answer to the claim made in defense that cancer of 
the breast is not likely to appear in the lymph nodes of the opposite side. It 
also seemed probable that the inflammation which followed the abrasions 
perhaps also the hematoma which resulted from the injury contributed to the 
blocking of the lymph channels through the right axilla, but since the lym- 
phatics of the opposite axilla were also blocked, it may be that the size of the 

817 



EMMET RIXFORD 


Annals of Surccry 
Novemhcr, 1905 


cancer cells was the chief circumstance which prevented the carcinomatous 
elements being poured into the blood stream. It was certainly remarkable 
that the tumor a])peared not to have been disseminated through the blood 
stream but almost exclusively through the 13'mph spaces and lymphatic vessels. 

The responsibility of the decision was such that I asked that the record 
and sections be submitted to Dr. James Ewing of New York. After much 
study in his laboratory, and debate, Doctor Ewing replied as follows : “This 
case has been extensively discussed b}"^ our staff, and we feel that there is no 
escaping from the conclusion, that in all probability, if not with reasonable 
certaint}'-, this bo}' ]M'esents a genuine case of traumatic mammaiy cancer. 
The lack of sections of the original tumor, and of knowledge of the previous 
condition of the breast, can hardly balance the very striking evidence of the 
traumatic origin, indicated by the very clear clinical history. It is a most re- 
markable case, and it should be recorded.” 

The record and correspondence being reported to the Industrial Accident 
Commission, they decided in favor of the family. 
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SURGICAL SIGNIFICANCE OF ENDOMETRIOSIS 

James C. Masson, M.D. 

Rochester, Minx. 
nivisiox or suttCEin', the mayo cuntc 

Endometrioma is one of the many names at present applied to tumors 
containing endometrium or tissue resembling endometrium, and which re- 
spond to the same stimuli as those which affect normally situated endometrium. 
These tumors are recognized much more frequently now than formerly. 
There is no doubt that many of them cause grave symptoms, necessitating 
extensive operations. 

The etiology of endometriosis, or adenomyosis, has been the subject of 
much discussion by gynecologists and pathologists, and the probability is, as 
Ewing has suggested, that similar tumors, included at present under the same 
name by various authors, have entirely different origins. The various theories 
as to the origin of these interesting tumors are as follows: (i) They develop 
in adult life from embryonic rests from Mullerian ducts or the wolfhan body. 
(2) They are diverticula of endometrium, invading the uterine wall or adher- 
ent structures. (3) They develop by metastasis through the blood or lymph 
stream. (4) Metaplasia of the serosal endothelium, into tissue resembling 
endometrium, takes place as the result of inflammatory reaction, (5) Any 
of the tissues that have the coelom as a common anlage may revert into tissue 
resembling endometrium as the result of hormonal influences. (6) Living 
endometrial tissue is implanted on pelvic peritoneum and the ovaries, as the 
result of retrograde menstruation through the fallopian tubes. Advancement 
of this last view, by Sampson, and his suggestion of the name “endometriosis,” 
have been the cause of much discussion and of many papers on the subject by 
leading gynecologists throughout the civilized world. 

It is not my purpose to go into an evaluation of the relative merits of the 
various theories. However, one point against the theory of reflux of men- 
strual products, that never has been mentioned, so far as I know, in the exten- 
sive literature on the subject, is the fact that instead of the tubes being open, 
as has been contended by Sampson,^ it would be expected that they would be 
closed as the result of adhesions caused by the chemical irritation of the men- 
strual blood. It is known that in cases of complete obstruction of the uterine 
cervix, the menstrual fluid accumulates first in the uterine body and then the 
tubes become dilated. The first blood which comes through the fimbriated 
end apparently causes dense adhesions at that i)oint. In such cases, gross 
accumulation of blood is never seen in the culdesac, nor is evidence found that 
any considerable quantity of blood has ever been there. Instead, a huge hema- 
tosal])inx is often found. 

Diagnosis . — ^At present, a preoperatir^e diagnosis of adenomyoma, ectopic 
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adenomyoma, enclomctrioma or endometriosis is frequently made. The symp- 
toms, however, vary so much that it is not possible to be correct in a very high 
percentage of cases. The factors that, if present, will help most in making a 
correct diagnosis are; (i) a patient’s age of between 25 and 45 years; (2) 
dysmenorrhea of the acquired type; (3) pelvic discomfort, often extending 
to the sacrum, into the rectum, or down the thighs, always worse at the time 
of menstruation; (4) menorrhagia; (5) sterility which may be absolute but 
more often is relative; and (6) d3'spareunia. The findings on bimanual pelvic 
examination vary with any associated pathologic condition that may be pres- 
ent, and with the extent and situation of tlie disease. A frequent finding is 



adhesions, causing fixed retroversion of the uterus, with or without recogniz- 
able tumor ; also, thickening in the adnexal regions and tenderness on pressure. 
In some cases cysts several centimeters in diameter develop in the ovaries. 
Small, irregular nodules or thickenings of the rectovaginal septum, or in the 
culdesac, best felt on rectal examination, are highly suggestive. 

Incidence . — The incidence of endometriosis is hard to determine, for many 
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of the tumors are small and are not recognized by many surgeons or path- 
ologists in routine examination of removed tissue. 

Situations where heterotopic endometrium or tissue resembling endome- 
trium have been reported to have been found (Fig, i) are as follows: (i) in 
the uterus, where the growths may be diffuse or discrete and (2) outside the 
uterus, where they may be in the ovaries, rectovaginal septum, uterine liga- 
ments, fallopian tubes, abdominal wall, umbilicus, groin, intestinal wall, wall 
of the bladder, or the vagina (Table I). 

Table I 

Situations of Adcnomyomas That Formed the Bases of This Study: Operations 
Performed in The Mayo Clinic, jgs^-igFh Inclusive 


Organ* 

Number 

Uterus 

482 

Ovary (probably not complete) 77 

Rectovaginal septum 

20 

Ligaments of uterus 

19 

Sigmoid 

14 

Pelvic peritoneum 

24 

Ileum 

2 

Umbilicus 

6 

Fallopian tube 

22 

Vaginal wall 

10 

Appendix 

I 

Bladder 

2 

Abdominal wall 

10 

Total organs 

689 

Total patients 

576 


* More than one organ may be affected. Tlierefore, the total does not add to 100 
per. cent. 

DIFFUSE ADENOMYOSIS 

Relatively frequently, diffuse adenomyosis is found in uteri removed 
from women who soon will reach the menopause. Many of these patients 
give histories of having a severe, acquired type of dysmenorrhea, menorrhagia, 
and sterility of several years’ duration ; previous to that time they may have 
borne two or more children. The uterus may be three or four times normal 
size, and regular in outline unless fibromyomas also are present. If the 
adeiiomyomas are not removed before the menopause, they undergo atrophy 
at that time and, as a rule, cause no symptoms. However, the possibility of 
malignant change taking place in any endometrium or in tissue resembling 
endometrium must be kept in mind. Malignancy of the body of the uterus is 
often suspected in these cases, and it can be ruled out only by diagnostic dilata- 
tion and curettage and examination of the tissue by a competent pathologist. 
There is no doubt that the gross appearance of the mucous membrane re- 
moved in some of these cases suggests carcinoma of the body of the uterus. 
Carcinoma and adenomyosis may both be present in the uterine body, inde- 
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pendent of one another, and libroid tumors and adenomyosis are rather fre- 
quently found associated in the same uterus. 

hrom 1923 to 1934, inclusive, 4,751 uteri were removed from myoma in 
The Mayo Clinic. Of this number 482, or lo.i per cent, were found to con- 
tain adenomyomas. This incidence is higher than the 5.7 per cent which 
Cullen’ found in his series in 1908, or in the series reported by MacCarty and 
Blackman-'’ in 1918, in which the incidence was 6.43 per cent. In The Mayo 
Clinic series of 482 cases of adenom3'oma of the uterus, it is interesting to 
note that malignancy was present in 14 cases and that in 280 cases, or 48.8 
per cent, some jielvic operation previously had h.een ])erformed. 

Hysterectomy is often advisable in cases of diffuse adenomyosis of the 
uterus, and because most of the patients are at the age of menopause, or 
close to it, I believe both ovaries should also be removed. If women are less 
than 42 years of age, however, and there is no evidence of ectopic adeno- 
myoma, it is advisable to save some ovarian tissue. Radium is being used, I 
think, too often in these cases, and with rather unsatisfactory results. Cure 
of symptoms, the most important of which is menorrhagia, will be obtained 
only if a castrating dose is used, and what is considered a sufficient dose in 
most cases is often insufficient in cases of marked uterine adenomyosis, prob- 
ably on account of the thickness of the uterine wall. The beneficial effect, 
when obtained, is the result of the action on the ovaries, it is not the result of 
action locally on the growth. 

DISCRETE ADENOMYOSIS 

“Discrete adenomyosis” is the name applied to a condition in which small 
circumscribed tumors appear in the uterine wall. This condition is encount- 
ered less frequently than is the diffuse form of adenomyosis. The tumors 
suggest fibromyomas on palpation, but are not encapsulated and have to be 
cut away from the uterine wall in which they are growing. Their intimate 
connection with the uterus often suggests a malignant condition. They fre- 
quently cause no symptoms. In other cases they cause severe dysmenorrhea 
and menorrhagia especially if they extend into the cavity of the uterus. They 
are relatively frequently found in the cornua of the uterus or in the uterine 
terminations of the fallopian tubes. They do not respond well to radio- 
therapy, and surgical removal is frequently advisable. Among younger 
women, myomectomy is advisable but among women who are close to the 
menopause hysterectomy is justifiable, especially if the tumors are large. 

ADENOMYOMAS OF THE ABDOMINAL WALL 

Postoperative adenomyomas or endometrial transplants into the abdominal 
wall are occasionally seen following operations which expose the interior of 
the uterus. They are seen also sometimes following operations in which the 
uterus and tubes are not involved. According to Hertzler^ they occur in 
about I or 2 per cent of cases in which the endometrium has been exposed. 
In some cases a fistulous tract leads to the uterus. In other cases, a com- 
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munication with the uterus cannot be demonstrated. The tumor in the ab- 
dominal wall, as a rule, appears in a few weeks after the operation but in 
some cases several years pass before anything abnormal is noted. In some 
cases the tumors will become larger and painful at each menstrual period and 
in occasional cases the skin will break over a bluish cystic mass and a small 
amount of dark fluid will escape. At The Mayo Clinic we have operated in 
ten cases in the last 1 1 3'’ears. Complete removal of all the adenomyomatous 
tissue is all that is necessary to eflfect cure. 

ENDOMETRIAL TUMORS OF THE RECTOVAGINAL SEPTUM 

Tumors of the rectovaginal septum are the most difficult to treat satisfac- 
torily. As a rule, they cause considerable pain, especially at defecation and 
at the menses. As a result, they come under observation when they are in 
an early stage. If neglected, they may grow to considerable size, invading 
the rectal wall sufficiently to cause obstruction, and occasionally they may 
ulcerate through the mucosa of the bowel. In other cases, and these are 
moi'e frequent, the tumors invade the vagina, and a blue-domed cyst, or a 
polypoid mass of uterine mucosa, may be noted in the posterior fornix ; this 
mass bleeds at the time of menstruation. In still other cases the tumors will 
grow into the bases of the broad ligaments, may obstruct the ureters, or may 
cause severe back pain that extends down the legs as the result of pressure on 
the nerves. If these tumors are seen early, frequently they can be removed 
by vagina, but if the tumor involves the intestinal wall, resection of part of the 
anterior rectal wall, hysterectomy, and amputation of the vault of the vagina 
may be necessary to effect removal. This is seldom justifiable now, even if 
patients are young. A much simpler and safer procedure is to remove the 
ovaries or to effect complete castration by radium or roentgen rays. Local 
treatment of the growth is not necessary. The tumors readily can be dis- 
tinguished from malignant growths liecause only in neglected cases of endo- 
metrial tumor of the rectovaginal septum is the mucous membrane of the 
bowel involved. Moreover, differential diagnosis can be made by micro- 
scopic examination of tissue. From 1923 to 1934, inclusive, 20 of these 
tumors were found at The Mayo Clinic. 

INVOLVEMENT OF OTHER STRUCTURES 

Many of the endometrial growths on the external surface of the fallopian 
tubes, uterus, uterine ligaments, ovaries, bowel (Fig. 2), and in the culdesac, 
are small, reddish-brown or purple lesions which bring to mind Sampson’s 
implantation theory, for they are attached only to the peritoneum. 

The Ovaries . — Besides the small lesions just mentioned, referred to as im- 
plants, cysts several centimeters in diameter are frequently found in the ovary, 
and from their appearance and situation suggest that they may have started 
deep in the ovarian tissue. The older and larger cysts are, as a rule, almost 
black, and cysts of more recent development, containing less blood, are lighter 
in coloi. The content of the cj^sts is apparently irritative to the peritoneum, 
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for dense adhesions always are found walling them in if they have ruptured 
previous to operation. It is practically impossible to remove such adherent 
cysts without rupturing them. 

All hemorrhagic cysts of the ovaries are not Sampson cysts, or endometrial 
in origin, but gynecologists who are especially interested in this subject report 
finding endometrial tissue in many of them. 

Although conservative operations are advisable in these cases, secondary 



Fig. 2 . — Multiple endometrial transplants with endometrioma or adenomyoma 
in the sigmoidal wall. Small chocolate cysts in the right ovary. 


operations are frequently necessary when any ovarian tissue is saved. If it is 
advisable to remove all ovarian tissue, I believe the uterus should also be re- 
moved. The use of roentgen rays and radium is never indicated in these 
cases. Complications as the result of adhesions make it advisable to remove 
the pathologic tissues in all these cases. I do not want it inferred that both 
ovaries should be removed in all cases of hemorrhagic ovarian cyst, but in 
occasional cases in which there are multiple endometrial implants throughout 
the pelvis, especially if the rectovaginal septum or bowel is involved, radical 
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operation is indicated irrespective of the patient’s age. Fortunately, most 
patients who have extensive trouble of this kind involving both ovaries and 
implants at various other points in the pelvis are very close to the menopause. 

The Bowel . — It sometimes happens that growths resembling endometrium 
develop in the intestinal wall. They are most likely to be confused with malig- 
nancy or diverticulitis. In the roentgenogram there will be a filling defect, 
but there will be nothing distinctive, except in a case of diverticulitis in which 
multiple diverticula may be visualized at other points in the bowel. If a procto- 
scope can be inserted up to the region of involvement, change in the mucous 
membrane will be seen, with ulceration in cases of malignancy, whereas in 
adenomyoma and diverticulitis there will be no such change. As a further help 
in diagnosis, adenoniyonias are most likely to be found only among women 
who are between 25 and 45 years of age, whereas diverticulitis and malignant 
growths are found most often among elderly men. In cases of adenomyoma 
involving the sigmoid, the patients complain of dull abdominal pain, as a rule 
associated with constipation which has been progressive over several months 
or even two or three years. The symptoms are most marked at the time of 
menstruation and attempts at defecation at this time often bring on rectal 
spasm. Cachexia is not a symptom in these cases. 

On exploring the involved bowel, the external appearance in many cases 
suggests malignancy, but if adenomyomatous tissue is present at the point of 
adhesions, or on the surface of the bowel, a definite diagnosis can be made. 
We now know that adenomyomas undergo atrophy, and seldom give rise to 
any symptoms after cessation of ovarian function, and the simplest and safest 
way to treat any of these troublesome tumors is to remove all ovarian tissue. 
If obstruction exists, or is likely to become complete, temporary colostomy, as 
a preliminary operation, often is a life-saving measure. Seventeen cases in 
which there has been definite involvement of the intestinal wall (14 of the 
sigmoid, two of the ileum, and one of the appendix) have been seen in The 
Mayo Clinic in the past ii years. 

The Bladder . — The symptoms of an adenomyoma involving the bladder 
are vesical irritability, increased frequency of urination most marked at the 
time of menstruation, and hematuria; the blood in the urine may be only 
microscopic in amount, and blood may be present only during menses. If the 
tumor involves the base of the bladder, and if one or both ureters are ob- 
structed, renal symptoms are added to the dysuria and hematuria. 

On cystoscopic examination the picture naturally will vary with the extent 
of the lesion, and if tissue resembling endometrium is protruding, polyp-like, 
into the cavity of the bladder, malignancy will be suspected unless tissue is 
obtained for diagnosis. At an earlier stage bluish cysts will be visible through 
the thinned-out vesical mucosa. The bladder wall was involved in two cases 
in this series. 

Treatment naturally varies Avith the extent and situation of the disease, 
and also Avith the age of the patient. Excision is advisable in all cases in Avhich 
patients constitute good suigical risks, and A\dien it is possible to remove the 
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tumor without traumatizing the ureters. In the latter t3'pe of case, removal of 
all ovarian tissue will cause rapid atrophy of tlie tvwor. A similar result can 
be obtained by irradiation sufficient to cause castration. Two cases of adeno- 
myomas of the bladder have been seen at The Mayo Clinic in the last eleven 
years. 

T/ic Ujnbilicus . — A true umbilical adenomyoma becomes larger and more 
painful at the time of menstruation, and frequently discharges a small amount 
of dark bloody fluid at that time. It is difficult to ex])lain the genesis of this 
type of tumor iii the region of the umbilicus except as metaplasia of the peri- 
toneum. Surgical removal of the tumor and the umbilicus, and an overlap- 
ping type of closure, are advisable in all cases. In the last ii years, six 
])atients who had adenomyoma of the umbilicus have been operated on at The 
Mayo Clinic. 


SUMMARY AND CONCLUSIO.NS 

The genesis of adenomyoma is still an unsettled question. Probabl}^ some 
tumors containing tissues resembling the endometrium are in no way related 
to the Mullerian ducts. 

Adenomyomas are of special interest because they represent a non-malig- 
nant invasion of normal tissue and such a condition is not recognized by 
pathologists as occurring anywhere else in the body. 

It is recognized that man}' adenomyomas are found accidentally at opera- 
tion and apparently do not cause symptoms. In other cases they may cause 
symptoms or may endanger the life of the patient. 

In some cases removal of tiie tumor is indicated, but in other cases bilateral 
oophorectomy, use of radium or roentgen rays is a safer and quite as satisfac- 
tory a method of controlling the condition. 

In the past ii years a diagnosis of adenomyoma has been made 68i times 
from tissue removed from 574 patients at The Mayo Clinic. 
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Discussion. — Henry T. Hutchins, M.D. (Boston, Mass). — Many 
strange pathologic conditiojis are present in the human body which still await 
an adequate explanation. It tvould seem that perhaps these occur more fre- 
quently in the female than in the male. Not the least of them, and one of the 
most interesting from a surgical standpoint, is the condition under discussion, 
which we call endometriosis — in other words, a hyperplasia of endometrial- 
like tissue in parts of the abdomen and pelvis where we have no reason to 
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expect endometrial tissue to be present. How this tissue is transplanted does 
not form a part of this discussion, hut what symptoms it causes and what can 
be done surgically to relieve these symptoms constitute the situation with 
which surgeons are confronted. 

As Doctor Masson has so well expressed it, these lesions represent a non- 
malignant invasion of normal tissue, a condition not recognized anywhere else 
in the body. It is probable that the attention of gynecologists has been more 
forcibly called to this condition than has that of the general surgeon, because 
we are operating constantly in the field where these tumors and implantations 
occur. I want first to call attention to the early recognition of- these tumors in 
order that more conservative treatment may be carried out. As seen in the 
pelvis, and I am speaking now only of the endometrial peritoneal implants 
and not of the uterine adenomyomas, we see first only a small black dot often 
the size of the head of a pin and resembling a small petechial hemorrhage. 
This is the telltale lesion which is so frequently overlooked. It may be found 
anywhere in the lower abdominal cavity, on the appendix, on the ileum, on 
the sigmoid, and of course on the prevesical peritoneum and in the culdesac. 
This tiny lesion antedates the later adherent stage which is more easily recog- 
nized. Although only one of these black spots is seen, both ovaries and the 
entire pelvis must be searched for the initial endometrioma. When recognized 
in this early stage, I believe that in the young woman under 35 years we may 
be conservative in our treatment. The chances are that the initial lesion will 
be found in one ovary only. It is my practice in these early cases to remove 
only the ovary which is diseased. Following this conservative treatment many 
jM'egnancies have resulted, and the normal ovarian functions will be retainecl. 
The patient should, however, be kept under observation for a period of at 
least five years in order that we may detect the onset of any invasions of a 
recurrent lesion — invasions especially of the rectum, rectovaginal septum and 
bladder. In patients over 35 years of age, all ovarian tissue should be removed 
for it is known that the ovary furnishes the stimulus to the growth of these 
implants, and no matter how extensive they may be, the tissue will retrograde 
if all ovarian substance is removed. 

The surgical complications of this disease are almost always caused by the 
invasion of normal tissue by a definite growth, and by far the most serious, as 
I have seen it, is the invasion of the wall of the rectum causing an increasing 
constipation due to a gradual stenosis. I have several times mistaken these 
growths for carcinoma both after roentgenologic examination and also after 
having o]5ened the abdomen. The recognition of the lesion in the ovary has 
so far saved me from any resections of the sigmoid or rectum, even with a 
maximum degree of olistruction. These patients have all recovered and the 
])owel has returned to normal following complete removal of ovarian tissue. 

It is probable that some cases of endometrial implants become in time 
carcinomatous, but I do not feel that this is fully ])roven at present. Cases 
have been rejDorted of associated carcinoma, es]Decially of the rectum, but we 
have no positive ]mthologic evidence that the carcinoma originated in tiie endo- 
metrial implant. I have not had a case that has developed carcinoma following 
an o])eration for endometriosis although I have seen associated cases. 

This disease, as Doctor Masson has so clearly brought out, is difficult to 
diagnose before operation— in fact, in the early stages it is impossible. When 
once the lower abdomen is opened, however, it is well, before inserting the 
hand, to inspect the j^eritoneum carefully for the small black superficial dots 
which will lead one to susjject the condition. The treatment will then become 
conservative in the younger and radical in the older patients. The worst that 
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can happen to the younger patients is a later operation for removal of the 
other ovary, and the older patients will be permanently cured. 

I agree with Doctor Masson that deep roentgen ray therapy should not be 
used in these patients. In the young, large sterilizing doses must be given, 
following which the patient cannot become pregnant, if this is desirable, and 
in the extensive adherent lesions a real pelvic peritonitis can be induced. 

I believe it is important when performing any operation in the lower ab- 
domen and pelvis to search for and recognize these small telltale bluish-black 
spots on the peritoneal surfaces so that there shall be no possibility of over- 
looking an early endometriosis with its consequent serious involvement of 
the bowel, bladder, and rectovaginal septum. 

Doctor Gatewood (Chicago, 111 .). — Once in eveiy so often gynecologists 
seem to discover something new and proceed to confuse the minds of their 
less imaginative colleagues, the general surgeons, with their discussions. Some 
years ago, it was ovariotomy, then retroversion, and later vaginal versus ab- 
dominal hysterectomy. Recently, it is endometriosis, endometrioma, hetero- 
topic endometrial tissue, adenoinyosis, cfc. This condition maj'’ have been 
recognized before Babes described it in 1S82, but it certainl}’^ made no great 
impression on surgeons until Sampson’s rather startling observations in 1921 
and 1922, in which he demonstrated the frequency of this condition. Since 
then innumeralde articles have appeared championing the transplant theory 
of Sampson, the wolfhan remnant theory, the IMiillerian theory, or that of 
some type of serosal heterotopy. There are man}' arguments against the 
theory that implantation of dying desquamated epithelium rvill grow and pro- 
duce mesothelial as well as epithelial cells. To these Doctor Masson has added 
still another good argument. The theory that the tissues of the coelomic 
cavity may revert to endometrium-like tissue fails to exj^lain why such tumors 
never occur above the level of the navel. It is also difficult to explain those 
cases of adenoinyosis in the umbilicus itself which are entirely extraperi- 
toneal. Although endometriosis has been seen most often in or on the pelvic 
peritoneum, it is frequently found also in the uterus itself, in the ovary, in 
the wall of the cecum and sigmoid, on the bladder and in the umbilicus. 

In 1932, Spitz collected 54 cases of umbilical endometriosis and since then 
several cases have been added, bringing the total up to nearly 70 with the six 
cases reported by Doctor Masson. To these I would like to add two cases 
which I have seen at the Presbyterian Hospital. 

Case Reports 

Case I. — (Presbyterian Hospital Case 303993-) A Mexican female, 43 years old, 
entered the hospital March 29, 1935, with the following complaints : mass at the umbilicus 
which had been present for about five years; swelling of the tumor mass at menstrua- 
tion; pain, developing one da3’- before menstruation and lasting throughout the period; 
discharge of dark bloody exudate from the umbilicus with each period. The past history 
was essentially negative. The patient had been married 18 j^ears. She had had two 
children and one miscarriage. Her menses began at 15 and were regular. 

On examination, the umbilical region was a dark bluish color with a nodular mass 
about the size of a pea protruding from the upper half (Fig. 3). There was a firm 
ovoid area about three cm. in its transverse diameter in the region of the umbilicus. The 
margins of this mass were rather indefinite. At operation, an elliptical incision was 
made about the umbilical region and the entire indurated area was excised. The incision 
was carried downward in the midline so that the pelvis could be explored. No' evidence 
of endometrial transplants were found on the uterus or on the pelvic peritoneum. The 
abdominal wound was closed in the usual way except that the fascia was overlapped 
in the region of the umbilicus. On examination of the specimen the peritoneal surface 
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was smooth and glistening, and on cut section there was no evidence of attachment of 
the serosa to the tumor mass. The mass itself was firm in consistenc}^ contained many 
bluish and brown cysts varying from one to five Mm. in diameter. Microscopic sec- 
tions (Fig. 4) show the typical arrangement of stroma about tubules lined with columnar 
epithelial cells which is characteristic of the picture of endometrioma or adenomyosis. 

Case II.— (Presbyterian Hospital Case 289250.) A Polish woman, aged 44 . entered 
the hospital November 23, 1933, 
on the service of Dr. Carl B. 

Davis. She complained of a 
small tumor of the navel which 
had been present for one year 
and which had bled at the time 
of her periods. She stated that 
something like a tablespoon of 
blood was discharged at each 
menstrual period. Except for 
pneumonia in 1923, her past his- 
tory was negative. Menstrua- 
tion began when she was 15 
}'ears old and was regular and 
of the 28-day tj’^pe. The patient 
had one child, 23 3'ears old. On 
examination, there was a firm, 
purplish mass about i cm. in 
diameter in the lower half of the umbilicus, 
discharging at the time of examination. 

At operation a transverse elliptical incision was made, excising the umbilicus and 
the tumor mass. A small umbilical hernia containing some omentum was also present. 
The defect was closed by the Mayo method of imbrication. 



Fic, 3. — Drawing of longitudinal section of endometrioma 
of umbilicus, showing cystic formation (Presbyterian Hospital 
Case 303993)- 

This was covered with epithelium and not 



Fig. 4. — Microscopic section of specimen removed Fig. s- — Microscopic section from Case 
from Case I, showing typical arrangement of stroma II, showing desquamation of cells in lumen of 
about tubules lined with columnar epithelium. a tubule. Note typical arrangement of stroma 


Examination of the specimen showed a smooth peritoneal surface. On section, a 
firm mass containing small dark colored C3'sts was found. Alicroscopic section showed 
typical endometrial tissue (Fig. 5). 

Far be it from me, a mere general surgeon, to enter into the g}mecologic 
dispute as to the etiology of endometriosis. It is quite probable that no single 
theory can he made to fit all cases, although I should like to suggest a pos- 

829 



JAMliS C. A'lASSON Annal'sorRiirKoiy 

JJe'cnilier. lUns 

sibility which would explain the umbilical tumors as well as those within the 
abdominal cavity. Dr. John Beard, in an excellent series of articles pub- 
lished in the Journal of Anatomy and Physiology, in 1904 , entitled “The 
Genn Cells,” maintains that in the skate — and probably also in man — the 
germinal epithelium does not come from the genital ridge as taught by 
Waldeycr, and as usually accepted by advocates of the serosal heterotopic 
theory, but develops in the segmentation cavity of the future embryo and 
subsequently wanders into it. A considerable number of these germinal cells 
have been shown to never reach their proper destination in the germinal ridge 
and may be found without as well as within the abdominal cavity. This view 
will explain the origin of some of the peculiarly situated dermoid tumors 
as well as these cases of adenomyosis or endometriosis. 

Dr. Edmund Andrews (Chicago, 111.). — I should like to say a word 
about a series of four cases of endometriosis with which we have had to 
deal, three of which were situated in the abdominal wall. It is interesting 
that all three of the cases with abdominal wall growth were referred to the 
hospital with the diagnosis of an incarcerated hernia. One of them, how- 
ever, was seen at the time of the menstrual j^eriod and the diagnosis was 
perfectly obvious. The second case, was also diagnosed, but the third was 
not. 

One of the points I should like to ask Doctor Masson is the choice of the 
time of operation for these cases. One case had the endometrial implant 
in the umbilical region, and was accompanied by a hernia. The hernia was 
not diagnosed. We thought it was simply endometriosis. Another case was 
in the inguinal region. It was small, gave a clear-cut history that was rec- 
ognized at once. It was seen about two weeks after first examination during 
menstruation, and obviously smaller and not particularly painful. The woman 
had been sent in with the diagnosis of heinia. We assured her it was not 
hernia, and if the condition did not spread or get any worse, operation was 
advised against. We have not seen her since. That was two years ago. 

I should like to ask Doctor Masson — the indications in the. other two 
cases — the first case was an implant in the rectus muscle and it was near, but 
not in the scar of a previous laparotomy. \Ve operated at the time when the 
hemorrhage and menstrual reaction was at its height. We then appreciated 
that it would have been better to have deferred the operation until later. 
Therefore, the second case was operated on during the intermenstrual period 
and was very simi^le, but it left us also with the impression that we had done 
wrong because it was so difficult to recognize the extent of the endometrial 
tissue. I think one is between the devil and the deep blue sea, in that the 
operation at the height of reaction is difficult and bloody, whereas if it is 
not done at that time, one closes up with the fear he has not excised enough 
tissue because at the intermenstrual period the tissue is gray, not red. It had 
not the faintest resemblance to that which we had removed before, and it 
would be only under the microscope that we could be sure it was endometrial 
tissue. 

Dr. Carl Eggers (New York, N. Y.). — I have repeatedly had endo- 
metrioma reported on pathologic specimens in which it was not suspected. 
They were usually associated with tumor formation of the pelvic organs, 
most often fibro-angiomata, or ovarian cysts. Occasionally I have found 
them in other parts of the abdomen including the appendix. I have learned 
to recognize these tumors by their appearance. They are small, hard, ulcer- 
ating-looking-like lesions dark red or bluish-black in color, which cause 
mai'ked puckering of the surrounding peritoneum, and suggest epithelioma. 

830 



Vnlump lfl2 
Kumljcr 5 


ENDOMETRIOSIS 


It is largely because of the simulation of malignancy that they become surgi- 
cally of interest and importance. 

Case Reports 

Case I.—My first experience with such a lesion was in 1929, when, after per- 
forming an hysterectomj^ for fibroid uterus in an unmarried woman, F. H., 43 years 
old, I noticed a tumor of the sigmoid. The outer end of the left tube was adherent to it. 
After separating it the tumor was found to be very hard and looked like a typical scirrhus 
carcinoma. There was no enlargement of the mesenteric lymph nodes. About three 
inches of the sigmoid were resected and an end-to-end anastomosis done. 

After opening the resected portion of gut it was found that the mucous membrane 
was not involved. The tumor was reported as endometrioma which had invaded the 
wall of the sigmoid to the submucosa. The convalescence was uneventful. There has 
been no trouble since. 

Case II. — Later that same year, 1929, another patient with an endometrioma was 
operated upon by me, who had a very interesting history. Mrs. C. T., 37 years old, a 
married woman, had been under observation and treatment from time to time for six 
years. In June, 1923, I had operated upon her for an intracanalicular fibroma of the left 
breast. In October of the same year she had a curettage done, together with a right 
salpingo-Qophorectomy, a left partial oophorectomy and ventrosuspension. The pathologic 
diagnosis was multiple cysts of follicular origin with hemorrhage. She was much im- 
proved after that except for some pain in the left lower abdomen apparently due to 
disease of the remaining portion of the left ovary. 

In 1926 she had first begun to complain of having blood and mpeus in the stool, 
associated with diarrhea. At that time pelvic examination showed a normal sized uterus 
in good position. A small tender mass was palpable in the culdesac behind the cervix. 
Abdominal and digital rectal examination were negative. Proctoscopic examination and 
a barium clysma showed nothing abnormal. A diagnosis of colitis was made. During 
the next few years she placed herself under the care of different medical men and 
gastro-enterologists. Her symptoms continued, she became discouraged, lost weight 
and strength and became quite anemic with hemoglobin of 58 per cent and red blood 
corpuscles ^f 3,600,000. Repeated proctoscopic examinations had been reported nega- 
tive. On 'several occasions she had been confined to bed and had been given rectal 
instillations and other treatment. She had noticed repeatedly that the attacks were 
worse just before and during her menstrual period, but no special significance had 
been attached to this. She was eventually told that her loss of blood was due to 
hemorrhoids and that an operation was indicated. It was at this time she again came 
under my observation. Her chief complaints were pain over the left lower abdomen, 
attacks of bloody diarrhea and loss of weight and strength. 

General examination as well as examination of her blood showed no evidence of 
constitutional disease. The general abdomen was not distended, but an elevation was 
noticed over the left lower quadrant, which on palpation felt like a rounded, non-tender 
mass, apparently arising from the pelvis. Vaginal examination showed the uterus 
slightly enlarged, and nodular, crowded over towards the right. On the left side a 
large cystic mass was palpable. A diagnosis of ovarian cyst was made. 

Rectal examination was negative. A six inch proctoscope showed nothing abnormal. 
A longer proctoscope could not be introduced on account of distortion of the sigmoid, 
apparently the result of pelvic tumor formation. Operation was decided on to remove 
the pelvic mass and in the hope of finding a condition responsible for the rectal bleed- 
ing. It was three years after onset of symptoms connected with the- colon and rectum 
that she was operated upon in July, 1929. ' 

The old median incision was reopened, the omentum was found somewhat adherent 
to the scar but the loops of small intestines were free. A large cystic mass presented 
on the left side. It had displaced the sigmoid upward and towards the right. The mass 
was apparently multilocular. It was very adherent and difficult to liberate. Great 
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care had to be used not to injure the sigmoid or its vessels. For better access the 
cyst was inincturcd with a trocar and considerable clear yellowish fluid evacuated, tlie 
mass was then completely freed and removed. It was apparently composed of the 
ovary and tube. The uterus was nodular, and densely adherent to the anterior surface 
of the sigmoid. It felt as if one of the fibroids had grown into its wall. It was im- 
possible to free the uterus from above downward posteriorly because of the extensive 
attachment to the sigmoid. The uterine vessels were therefore ligated on both sides, the 
cervix was divided and by drawing the uterus upward and backward it could be 
shelled off the sigmoid and. removed. A slit about half an inch in length was noticed 
in the anterior wall of the sigmoid at the site of attachment. The sigmoid was now 
completely freed and the injured portion brought into the wound when it was found 
that it was an upper portion of tiie sigmoid which had been drawn into the pelvis. 
Palpation of its lumen revealed a tumor within. The opening into the gut was not 
sufficiently large to deliver this tumor. It was therefore enlarged and the mass turned 
out. It was a solid tumor the size of a walnut, which arose from the- anterior wall of 
the sigmoid with a base the size of a dime. The involved portion of gut wall was re- 
moved witii the tumor. It did not look malignant and impressed us as either a submucous 
polyp or an endometrial implant. The slit in the sigmoid was closed transversely by 
means of chromic catgut mucous membrane suture, over which interrupted silk sutures 
were placed. Some of the appendices epiploica were fastened in place to protect the 
suture line. Exploration of the sigmoid showed no additional tumors. The cervix 
canal was cauterized and the stump closed with interrupted chromic catgut. The pelvic 
floor was peritoncalized incompletely. One cigarette drain was passed well down extra- 
peritoneally into the depth of the pelvis and another cigarette drain was placed into the 
reconstructed culdesac. The abdomen was closed in layers. A transfusion was given 
immediately after operation. 

The convalescence was uneventful. There was no leakage from the intestinal suture 
line and after the drains were removed the wound healed kindly. There has been no 
return of symptoms. 

Pathologic examination showed multiple fibromyomata of the uterus, multiple cysts 
of the ovary, chronic salpingo-oophoritis and an endometrial implant with the structure 
of an adenomyoma involving the wall of the sigmoid and projecting into its lumen like 
a polypoid tumor. 

The following is a description of this tumor. — Section of the separate tumor involv- 
ing the sigmoid shows it to be an adcnom3'oma composed of smooth muscle bundles in 
disorderly arrangement, separated by a considerable amount of fibrous tissue. Scattered 
through the fibromuscular tumor are large and small endometrial islands or naked uterine 
glands. The glands vary considerably in size, and some of them have attained cystic 
proportions. They arc regular or sacculated and are lined with a single row of 
cylindrical cells, some of which show on their free margins structures strongly sug- 
gestive of cilia. Some of the islands are very large and contain numerous glandular 
elements. There are scattered hemorrhages in the supporting cellular stroma and 
some of the gland tubules contain blood. The growth infiltrates the wall of the 
sigmoid and in places replaces the muscular coat. The sigmoid mucosa is extremely 
atrophic in places and shows extensive ulceration. In the better preserved areas it 
presents enlarged or cystic glands containing numerous goblet cells. 

Section through the uterine wall at the attachment of the tumor shows hyperplastic 
smooth muscle containing a number of scattered endometrial islands similar to those 
described above, though usuallj’^ smaller. Some of these are situated on the surface 
of the roughened area from which the tumor was removed. 

Case III. — Mrs. E. N., 44 years old. In 1934 while doing a total hj'sterectomj" for 
a fibroid uterus, associated with an ulcerated cervix and bilateral ovarian cysts, a small 
hard tumor was discovered in the sigmoid. It looked like a typical scirrhus carcinoma. 
After consultation with the family physician immediate resection was decided on, remov- 
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ing a portion of sigmoid extending one inch above and below the tumor. An end-to-end 
anastomosis was done. 

Upon opening the specimen the mucosa was found to be uninvoivcd. A frozen 
section was reported non-malignant. A later pathologic examination showed an endo- 
metrioma extending deeply into the muscle layers of the sigmoid. The convalescence 
was uneventful. 

Case IV.— M. S., 40 years old. In December, 1934, another similar case was 
operated on by me. The patient was an unmarried woman. She had one large hard 
fibroid arising from the fundus and reaching to the umbilicus, in addition to several 
small intramural tumors and bilateral ovarian C3'sts. The sigmoid was firmly adherent 
to the mass and a tumor was palpable in its wall. With great care it was possible to 
separate the gut, which looked puckered and contained a hard flat tumor in its wall. 
Endometrioma was diagnosed on the gross appearance and the presence of other smaller 
implants in the pelvic peritoneum. No resection done. Supervaginal hysterectomy 
with both tubes and ovaries done. Abdomen closed without drainage. Pathologic 
Report. — Endometrioma of sigmoid. 

These cases illustrate the occasional clinical significance of endometrioma 
and call attention to the importance of being able to make a diagnosis on the 
gross appearance of the lesions. 

Dr. James C. Masson (Rochester, Minn.). — Judging from the numerous 
articles on endometriosis appearing in the medical literature there is no doubt 
that the subject is of real interest at the present time. Doctor Eggers' expe- 
rience, I think, has been most fortunate, but if we could get the complete 
histories of all patients that have had similar operations (resection of the 
large bowel for benign tumors), I am sure we would find that a great many 
deaths occurred from an operation that could have been avoided, if the 
condition had been recognized before resection was undertaken. 

Doctor Andrews’ advice to operate in the interval between menstrual 
periods is sound. There is no doubt that the operation is simpler and safer 
at such times. 

Adenomyomas or endometriomas of the abdominal wall are as a rule 
small in size and can be easily removed. It is important to keep well away 
from the growtii, in fact taking a little normal tissue along with the tumor. 
It is possible that some tumors classed as desmoids are true adenomyomas. 

In some of these cases I have had to do extensive resection of muscle, 
leaving a large gap that would predispose to hernia. I think it advisable to 
take care of the potential hernia at the same time. In these cases the use 
of living suture, as advised by Doctor Gallic in large herniae, has been a 
real help. 

Doctor Hutchins brings up the question of small lesions so frequently 
recognized now by gynecologists. There is no doubt that many of them 
develop into tumors producing symptoms, but it is hard for me to believe 
that surgical removal is necessary in all cases. 

In Sampson’s work he reports in all his pelvic work finding about 43 per 
cent with some involvement. That same large number is reported from 
Doctor Lynch’s Clinic. I have seen these lesions ever since I have been 
doing surgery. I never used to consider them, in themselves, dangerous 
unless there was some other definite involvement of the ovary. Most of them 
do occur where an ovarian cyst has ruptured and scattered endometrium or 
endometrial-like tissue throughout the pelvis. Sampson considers the ovaries 
to be like a hot bed for endometrium. 

In recent years I have been taking these small lesions off, and it is sur- 
prising how frequently endometrium-like tissue is reported in the tissue 
removed.' 
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ritOM THi; BUIIOICAI. SKIlVICia OK THE MASSACHUSETTS GEXEllAI. HOSPITAI. 

In this day and age discussions of the problems of endocrinology are 
filling the medical literature to overflowing. Many valuable facts are being 
added to our knowledge of the normal physiologic behavior of our glands. 
The pathologic dysfunctions, much more difficult to comprehend, are being 
slowly worked out step by step. In the study of pathologic conditions of the 
endocrine glands hyperplasias and tumors are among the most important 
findings. The understanding of hyperplasias is still in darkness but in some 
organs tumors having definite functions have been satisfactorily investigated. 
Such tumors secrete substances that profoundly cliange the normal individual 
and their removal is followed by a return to normal. Thus in some tumors 
the effect of a hormone can he observed and the proof of its potency can 
be clearly demonstrated. 

The ovary is frequently the scat of such physiologic tumors and the recent 
medical literature contains many reports of such cases. This increased inter- 
est in ovarian tumors is due to the emphasis upon hormonolog}^ and for the 
most part our knowledge is directly attributable to the researches and writ- 
ings of one man, Professor Dr. Robert Meyer ’’ of Berlin. He 
clarified for all of us the embryolog}'’, pathology, and physiology of the 
arrhenoblastomas, the disgerminomas, the granulosal cell tumors, and others. 
His observations have led to the frenzied search of old microscopic slides 
in our Pathology Laboratories. For the next few years all the great lab- 
oratories will be presenting reports of cases of odd or interesting ovarian 
tumors. That these tumors had been misunderstood and misdiagnosed was 
made clear to us at the Massachusetts General Hospital when seven granulosal 
cell tumors and five disgerminomas or seminomas were uncovered. These 
tumors were rediscovered in 1931 and later among a small proportion of all 
the ovarian tumors in that hospital. At present there is a much more compre- 
hensive review in progress accompanied by a careful follow up of all the 
patients from whom the tumors were removed. Undoubtedly arrhenoblas- 
tomas and testicular adenomas have been overlooked and a careful study 
should bring more of these interesting growths to light. The presence of 
postmenopause bleeding and hyperplasia of the endometrium in various types 
of ovarian neoplasms points to the fact that probably many other types of 
growths secrete the female sex hormone or an allied substance. 

It is the purpose of this paper to describe briefly the interesting character- 
istics of the now known group of physiologic neoplasms of the ovary and to 
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report in greater detail some of the characteristics of the disgerminonias and 
granulosal cell tumors found in our laboratory. In Table I are presented 
the now known types of ovarian tumors with definite endocrine significance. 

T.vncrc I 

Oviirio-le.'ilis 

Tcslienlar tubular ailcnoma of Pick 
Arrhenohlaslonia 
llypenieiihronia of adrenal orij^in 
Disc;crmiuouia or seminoma 
Granulosal cell tumor 

'I'he first three probably secrete the male se-K hormone in varying degrees, 
producing hermajihroditism in some instances and masculinization, moderate 
to severe, in others. The hyiierncphroma of the ovary, and it must be a 
hypernephroma of adrenal origin, secretes the adrenal cortex hormone that 
produces the “infant hercules” in the male and the marked masculinization 
in the female. Such conditions are seen in true adrenal cortex hyperplasia, 
adenoma, and carcinoma. The disgerminoma or seminoma does not cause 
masculinization hut in some manner retards normal development and is 
responsible for female hypoplasia. Considering the disgerminoma as a tera- 
toma or twin of the host the maldevelopment of the latter might be explained 
as that usual in the “free martin” (the undeveloped female twin of a well 
developed male). The granulosal cell tumor is the only femininizing tumor 
in this ovarian series and it secretes the hormone estrin or theelin. Thus it 
is evident that most of these interesting lesions are male directed. The male 
is dominant in the human and female attributes are possible only through 
lack of male domination. In the male femininization is rarely seen. 
Gynecomastia has been reported in males with teratomas containing chorionic 
tissue. The absence of the male hormone only brings about a neutral state, 
while in the female removal of the female hormone even without the pres- 
ence of any male hormone frequently changes the castrate toward the mas- 
culine side, for example the growth of hair, change of voice and fat distribu- 
tion, and the hypertrojdiied clitoris of the menojiause. 

The testicle, the adrenal, and the ovary all originate together in one small 
area in the celomic epithelium and the testicle and ovary have a common 
ancestor in the embryonal inner and outer e])ithelial cell masses. The epo- 
ophoron and the epididymis are homologues as are the paroophoron and the 
paradidymis, just as the rete ovarii is the counterpart in the ovary of the 
rete testis. With such a similar origin it is not difficult to understand how 
undifferentiated, indifferent, or even primitive male directed cells can be 
imprisoned in the ovary only to develop later at an o])portune time. The 
origin of the cells of the granulo.sal cell tumor is in much greater dispute but 
the primitive cells that make uj) the original cells of the graafian follicle 
are ])robably responsible, ddiat the granulosal cells of the adult follicle arc 
res])onsible is somewhat questionable. In this hot bed of embryologic remains 
it does not seem unreasonable to assume that primitive testicular or primitive 
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ovarian cells may be ])reserve(l until some stimulation causes them to grow 
and produce their hormone. 


THE TUMORS 

The ovario-testis is a benign lesion. It is an embryonal abnormality and 
probably not a true tumor. Its origin is attributed to normal testicular cells 



Fig. I. Fig. 2 . 


Fig. I. — Arrlienobl.nstonia. Pliotomicrosr.npli of n slide piven the .niitljor by Prof. Dr. Robert Meyer. 
Short epitheli.nl cords with a rather characteristic appearance. Numerous dilated endothelial centers are 
frequently seen. 

Fig. 2.— Tumor of the ovary suKRcstinp hypernephroma or a tumor of renal orisin. Such a tumor 
with niasculinization of the patient would suBKcst a suprarenal lesion. 


-A"'/*. 


persisting in a developing ovaiy. A fairlj' true testicle is formed Avhich is 
dominant over the weakened ovary. This monstrosity may be responsible 

for hermaphroditism and masculiniza- 
tion and its removal, if all testicular 
parts can be excised, returns the patient 
to normal, provided the anatomic devel- 
opment of a hypo- or epispadias has not 
progressed too far. 

The testicular tubular adenoma was 
first described b}! Ludwig Pick in 1 905- 
In this tumor there is an adenomatous 
development in the testicular portion of 
the ovary. Frequently this occurs in the 
ovario-testis but it ma}'’ be present in 
lesions not of the ovario-testis type. 
Microscopically this tumor cannot be 
distinguished from the testicular tubular 
adenoma of the testicle. This adenoma, 
classified as one type of arrhenoblastoma 
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Fig. 3. — Photomicrograph of a disgermi- 
noma. The nuclei are Iarge,_ and mitotic figures 
are not infrequent. There is usually a stroma 
of connective tissue containing many lympho- 
cytes between the groups of cells. 
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l)y IMeycr, is the least maseulinizinij of the i^rnii]). The more differentiated 
toward tlie normal the arrhenohlasloma is the less masculine the victim. On 
removal of such an adenoma the jialicnl becomes refemini/ed if only one small 
ovule is left in the remaining ovary. 

The arrhenoblastomata are of different types. The}^ arise from the undif- 



Fig 5 — Granulosa! cell tumor, a solid and cjstic lesion of smooth, lohiilated aiipeaiaiice. 

Usiiallj iiiiilateial 

ferentlated germ cells or indifferent sex cells and produce a semi-malignant 
or very malignant semi-solid or C3'stic tumor. The complexity of the patho- 
logic picture (Fig. i) is great but short wavy epithelial cords plus dilated 
endothelial cavities ai’e characteristic. The tumor secretes an abundance of 
the male hormone and is responsible for considerable masculinization. The 
patient loses her scalp hair ; grows hair on the shoulders, upper arms, and 
thighs; the breasts atrophy; and the bony framework of the body suggests 
the masculine. The abdominal hair has a masculine distribution, striae 
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arc present, the clitoris enlarges, amenorrhea develops, and the voice changes. 
I'iemoval of such a tumor allows the patient to revert to normal, all except 
the voice change, which may he permanent. Such a tumor may recur and 
in so doing the patient again becomes masculine in type. 

Mypernc])hromas of the adrenal type in the ovary are rare lesions and 
hut few of the reported ones have been authenticated. These lesions, secret- 
ing as they do the same hormone as the adrenal cortex, hyperplasias and 
tumors, produce a masculinization similar to that of the arrhenoblastoma. 
The tumor is regarded as malignant and its removal allows femininization to 
develop. One slide (Fig. 2 ) in our series was very suggestive of this type 
of lesion hut it is ]iossihle that the tumor was of the kidney hypernephroma 
type as no masculinization was evident in the patient. 



I'ic. 6. — Gramilosal cell tumor, a vmoolli tunioi about 6.5 cm. in diameter. Tlicic is a light solid area of 

tumor and the daik aicas are blood clot. 

The disgerminoma or seminoma is a tumor originating in the indifferent 
sex cells of the ovary. This is a tumor of youth and its hormone is potent 
enough to prevent proper female development in some cases and disturbances 
of the menses in others. It is a large I'ound cell carcinoma with large nuclei 
and the stroma between masses of these large cells is full of lymphocytes 
(Fig. 3). The microscopic picture is characteristic. This tumor which looks 
very malignant (Fig. 4), as do all solid carcinomas of youth, is apparently 
not severely so, as of five cases that have come to our attention four are 
alive and well over four years. In one of our cases the tumor was respon- 
sible for a serious under development of the patient. The other ovary was 
minute, the uterus infantile, and the breasts under developed. Both ovaries 
were removed at the o])cration so it can never be known whether or not the 
patient would have developed ]n-oiDerly once the tumor was removed. One 
other of our patients who had a menstrual dysfunction when the disgerminoma 
was present gave birth to a child seven years after her operation. 
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Fig. 7. Fig, 8. 

Fig. 7. — Pliotoniicroffinph of n pi.'imijos.il cell liiiiioi — lou- power. Tljc cells ore like the frraiiiilosol cells 
of the Kraafiaii follicle. .Xtlcmpfs to create actiic follicular slnicliires .are plainly seen. 

Fig. 8. — PhotoniicroRiaph of a Riamilosa! cell tumor — high power. The cells are very regular and of 
about tlie same sire. Their tcscmblauce to grauulosal cells is very striking. 



Fig. g. Fig. 10. 

Fig. 9. — Photomicrogiaph of a gianulosal cell tumor — high power. Here the attempt to create follicles 

is evident. 

Fig 10 —Photomicrograph of a granulosa! cell tumor — low power. The tubular type of tumor. 
Notice the regularity of the cells in the lower part of reproduction. These have the appearance of 

typical grauulosal cells. 

Table II 

Disgerminoma — Seminoma 
5 cases — 25, 23 (2), 18, 12 


Undeveloped genitalia i 

Abnormal catamenia 3 


Living 9 yrs., 8 yrs,, 7 yrs., 4 yrs. 

Dead i — extensive at time of operation. 
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The granulosal cell tumor (Figs. 5 and 6) is both benign and malignant. 
It originates from the follicular apparatus whether primitive or adult. The 
cells lining the graafian follicle arc granulosal cells and the tumor closely 
resembles masses of these cells. Although it grows in tulmlar, sarcomatous, 
and follicular type it is 'usually easy to diagnose microscopically (Figs. 7, 8, 
9, and 10). They were incorrectly called sarcomas or embryonal carcinomas 
in the first laboratory study. 'J'umors of this type arc responsible for pre- 
cocious femininity and early menstruation in young girls and such children 



Fig. ij. — Pliototnicrograph of the endometrium in a case of granulosal 
cell tumor. Hyperplasia of the sw'iss cheese type is clearly shown. 


should be considered as possible hosts of the lesion. Removal of the tumor 
checks the femininization and the child reverts to normal. In adults this 
lesion is responsible for abnormal bleeding of the estrin type with hyper- 
plasia of the endometrium (Fig. ii). Removal of the tumor corrects the 
abnormal menstrual flow. In older women past the menopause they cause 
hyper-femininization as evidenced by menstruation of the non-ovulatory type 
occurring either as continuous, irregular, or periodic bleeding. Removal of 
the lesion stops the abnormal flow. In any patient in adult life and especially 
in those past the menopause the presence of bleeding and hyperplasia neces- 
sitates a careful search for such a tumor. The neoplasms are frequently 
malignant and radical surgery is perhaps best. Of seven cases seen at the 
Massachusetts General Hospital all were under 50 years of age and of these 
two have died of their cancer. 
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Table III 


Grannlosal Cell Tumor 


Ages — 26 r 

33 I 

36 I 

39 I 

41 2 

42 I 

Married 7 

Children 6 

Menorrhagia 2 

Regular periods 3 

Brown discharge i 

Amenorrliea (menopause) i 


Bilateral 2 

Fibroids i 

Endometrium examined 2 

Hyperplasia 2 

Solid 3 

Sarcomatous 3 

Tubular i 

Living (2.5 years and 5 years) 2 

Living without disease (7 months and 8 

months) 2 

Lost I 

Dead (r year and 2 years) 2 


Below in brief outline are presented the histories, physical and pathologic 
examinations of five cases of clisgerminonia or seminomas and seven cases 
of grannlosal cell tumors. 


Case RitroKTS 
DisgermUtoma — Seminoma 
five coses 

Case I. — L. M. C,, aged 23. Single. Complaining of diarrhea for two months and 
pain in the right side. She noticed enlargement of the abdomen eight months before. 
Her periods began at 13 and had always been regular. She was well developed and 
nourished with no abnormality of secondary se.\ characteristics or abnormality of sex 
feelings. Ph3'sica] e.xamination showed a large mass in her abdomen. At operation 
a large ovarian tumor was removed. The tumor measured 21 cm. by 19 cm. There is 
no record of the gross description of the tumor. The microscopic picture was typical of 
a disgerminoma or seminoma. This patient was seen and examined in April, 1935, and 
found to be perfectly normal nine years after the original operation." 

Case II. — H. H. 31:437. L. A., aged 18. Single. Complaining of abdominal swell- 
ing with intermittent dull and sharp pain. Her periods began at 13 and gradually assumed 
a 28 day cycle. Lately she has been flowing four to five days earlj'. The patient was 
well developed and rvell nourished. There was a large mass in her lower abdomen. At 
operation a heavy, knobby tumor, partially twisted, was found filling the lower half of 
the abdomen. It was removed. The pathologic report showed a tumor of the ovar}", 17 
cm. by 14 cm. It was lobulated, irregular, and pale pink. On cross section it was a 
soft cellular new growth with areas of hemorrhage. A diagnosis of embrj'onal tumor 
of the ovary (adenocarcinoma type) was made. The slides of this tumor are character- 
istic of the disgerminoma (seminoma). In May, 1935, four years after the operation, 
the patient without further treatment is alive and well and norma! in appearance without 
evident disease. 

Case III. — M. G. H. 261448. V. K., aged 12. Single. Complaining of lump in 
middle of her lower abdomen of one and one-half month’s duration. This lump had 
grown slowly in size. Periods began four months ago and since then the patient has had 
two periods and skipped two periods ; alternating. The patient was a well developed and 
well nourished girl. Physical e.xamination showed a mass in the pelvis which could 
not be differentiated from the uterus since the cervix apparentl}^ wgs continuous with the 
mass or the uterus was adherent to it. At operation a solid, lobulated, vascular tumor 
springing from the right ovary was found and removed, leaving the right tube. The 
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liatliolojjic reporl sliowcd .n solid, spherical liimor, the size of a cantaloupe, measuring 
9.5 by 1.^.5 by i().5 cm. Its surface was smooib and nodular. On section it was moist 
and grayisb-wbitc with small, yellowish, opacpic areas. Microscopic examination showed 
alveolar clusters of large undilTerenliated epithelial cells and reactionary stroma. Pic- 
ture was typical of seminoma or disgerminoma. In I'ebruary, 1931, seven years follow- 
ing operation, a baby was born to the patient and she was seen eight years following the 
operation and was feeling very well. Men.struation has been normal since the first 
month after childbirth. 

C.NSK IV. — M. G. H. J35259. J. \V., aged 23. Married. Three children. No mis- 
carriages. Complaining of lump in right side of three years' duration. This grew very 
slightly hut cammed her no trouble until three weeks ago when she noticed increased 
abdominal enlargement at the site of the tumor. There was no pain but the tumor was 
tender. The patient has been flowing every day for the iiast two weeks. Periods \vere 
regular until eight years ago since which time they have not been so regular. She has 
slight dysmenorrhea. The patient was poorly developed and very poorly nourished. 
Physical examination showed a mass easily felt on iielvic examination. There was 
tenderness on the right side. At operation a large, nodular, hard tumor was found aris- 
ing from the left ovary and filling the pelvis and lower abdomen. The upper two-thirds 
of tumor was amputated, :uid the right ovary which was cystic was removed. The 
peritoneum was studded with nodules. The liver was free of disease. The pathologic 
examination showed an irregular solid tumor, measuring 10.5 by 12.5 by 21 cm. with a 
smaller mass about the size of a small orange, the combined weight of the two being 
1,480 Gin. On section it was composed of a homogeneous soft white surface with small 
areas of opaque yellow softening. Microscopic examination showed solid masses of 
undifferentiated epithelial cells, among which arc groups of small cells, the size of 
lymphocytes. There is a variable amount of stroma. The slides of this tumor were 
characteristic of seminoma or disgerminoma. The jialient was given five radium treat- 
ments over a period of five months. She died one and one-half months following treat- 
ment. 

Case V. — M. G. H. 269006. E. C., aged 25. Single. Complaining of pain in the 
left lower abdomen, “nagging” in character, of two months’ duration. Vomiting wdth 
last two attacks of pain. Patient had never menstruated. She was well developed and 
well nourished, of a stolid type. Breasts were not developed and she had sexual in- 
fantilism. Physical examination showed a soft, level abdomen with some tenderness in 
the right and left lower quadrants. Slight rigidity but no spasm. There was a mass 
three to four cm. in diameter in the region of the left kidney. Genitals were un- 
developed for patient’s age. On rectal examination she was found to have a small rctro- 
verted uterus. At operation a small, diminutive cervix was revealed, into which a small 
probe passed for a distance of about one to one and one-half inches. Abdominal e.x- 
ploration revealed a pelvis with a diminutive ovary on the right. In the posterior culde- 
sac there was a dark blue solid growth which proved to be a solid tumor of the left 
ovary, as large as a tennis ball, the pedicle of which was twisted one and one-half times. 
Both tubes, left ovary and tumor, and what may have been the remnant of ovarian tissue 
on the right were removed. The pathologic report described a spherical solid tumor 
with deep purplish-red surface and oviduct attached. On section it was 4 cm. in diameter 
and .showed a soft, dull, purplish-red surface. The other oviduct also had a purplish-red 
surface. A small yellowish nodule was seen in the broad ligament below it. Microscopic 
section of ovarian tumor showed a tissue which was largely necrotic and filled with 
blood and wandering cells. In places alveolar clusters of large atypical epithelial cells, 
somewhat degenerated, were found. No ovarian substance was identified in the nodule 
in the broad ligament. The slides were characteristic of disgerminoma. On examination 
of the patient in April, 1932, seven years after operation she was found to have markedly 
infantile breasts, small and cone shaped, very sparse hair on the vulva and mons veneris. 
The labia minora were practically gone. The vagina was extremely infantile and could 
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be just entered witli the finger. The cervix was not felt. On rectal examination nothing 
was demonstrable in the pelvis. The patient had marked genital and breast infantilism. 
She wished to be married and was advised to do so providing her husband knew she 
could not liave children. The patient has never menstruated. 

Granulosa! Cell Tumors 
Seven cases 

Cask I. — M. G. H. 2779S0. S. S., aged 41. Married. One child. No miscarriages. 
Complaining of excessive flowing for four months. Three years ago she had a lump in 
the lower abdomen and pain winch lasted only a short u'hilc. Sixteen months ago she 
was curetted for excessive fiowing. She has passed large clots at times. Periods were 
always irregular with only a small amount of bleeding. Patient was well developed 
and well nourished. Physical examination showed vaults clear and fundus in anterior 
position and moderately enlarged. At operation a right ovarian C3'st, the size of an 
orange, was found and ovaries were removed. Pathologic examination showed a cystic 
tumor 6.5 cm. containing mushy, wet, 3'ellowisb material, klicroscopic examination 
showed a richly cellular growth. Cells were not differentiated and were small. The 
slides were characteristic of granulosa cell carcinoma. Follow up has not been successful. 

Case II. — M. G. H. 185045. N. D., aged 42. Married. Five children. One mis- 
carriage. Complaining of fulness and abdominal distention after meals of two months' 
duration. Has felt rundown for several months. There has been increase in the size of 
the abdomen for ii days. She has had frequenc3' of urination for three months. Abun- 
dant flatus. Periods have always been regular. Occasional slight Icukorrhea. Patient 
is well developed and well nourished. Ph3’sical c.vamination showed nothing palpable on 
bimanual examination on account of distention. At operation two apparently malignant 
cysts of the ovaries the size of melons were found. Cysts and ovaries removed. Peri- 
toneum and liver were covered with many small metastascs. The patiiologic report 
showed both ovaries enlarged to the size of an orange, dark red and lobulated. On 
section there were multiple cysts, some filled with clear fluid and others with solid tissue 
which had a soft grayish-white surface on section. On microscopic examination of the 
solid growth there were large masses of epithelial cells separated by a little stroma of 
connective tissue. Slides were characteristic of granulosal cell carcinoma. The patient 
died two 3'ears following operation. 

Case III. — M. G. H. 237812. A. McK., aged 36. Married. One child. One mis- 
carriage. Complaining of excessive flowing with periods, of ir months’ duration. Slight 
flowing between periods occasionalb". Periods were irregular and slightly painful until 
operation for removal of cervical polyp eight 3'ears ago. Patient was fairly well de- 
veloped and well nourished. Physical examination showed a rounded tumor in the left 
culdesac which felt like a C3'stic ovary or pedunculated fibroid. At operation a right 
ovarian cyst the size of a base ball was found. Pathologic report described a spherical 
semisolid tumor the size of a base ball. On section it formed a soft, solid purplish-red 
mass with one or two small cysts containing clear fluid. On microscopic examination 
there were solid masses of small undifferentiated epithelial cells in a fibrous stroma with 
a zone of ovarian tissue on one surface. Picture was t3'pical of granulosal cell carcinoma. 
The patient was seen two and one-half years after operation and felt ver3' well. No 
tenderness or masses felt in pelvis. There was a small nodule in the vaginal wall on the 
right side, the size of a pea ; which was not felt to be a recurrence. 

Case IV. — M. G. H. 252102. M. W., aged 39. Married. No children. No mis- 
carriages. Complaining of mass in right lower quadrant for one and one-half years. 
She believes it is getting progressively larger. Since this time she has noticed vague 
intestinal symptoms with occasional vomiting. She has urinary frequency — particularly 
at night. Periods are regular. No dysmenorrhea. Patient is well developed and 
nourished. Physical examination shows multiple masses palpable bimanually. At opera- 
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tion ihc pelvis was full of inflaniniatory niatenal, the tumor masses were ovarian cysts. 
Left tumor was of tlie papillaiy adenomatous tj'pe. The cyst was shelled out of the pelvis 
and amputated so that a portion of the wall of tlic cyst was left adherent to the intestine. 
The left cyst was enucleated by shelling it out transpcritoncally. Pathologic examina- 
tion dcscrii)cd a cystic and solid tumor the size of an orange. On section it showed a 
soft, cystic center and a grayish-white, fleshy cortex. On microscopic examination there 
were small imdiffcrcntiated epithelial cells having an alveolar arrangement, showing 
numerous mitotic fijjures. Slides were characteristic of granulosa! cell carcinoma with 
mctastascs to the oviduct. The patient died one year following operation, 

C.ASi; Y. — M. G. 1 - 1 . 326234. K. M., aged 26. Married. Three children. One mis- 
carriage. Complaining of dull ache in right lower ciuadranl of seven years’ duration 
(one month following the birth of the patient's fir.st child). For the past two years the 
pain has ahso involved tlie left lower (|uadrant; more severe at time of periods. She 
has also had a foul smelling white to brownish discharge. Legs tire easily. Aggravation 
of symptoms during and after each laiior. Menstrual history not known. The patient 
was fairly well dcvclopetl and well nn\jrislied. Physical examination showed tenderness 
in both lower quadrants. There was swelling and tenderness in the region of the right 
Bartholin’s gland. Vaults were free. At operation a Bartholin cyst was excised. A 
cyst of the riglit ovary, about 6 cm. in diameter, was found. Right tube and ovary were 
removed and the uterus susi)ended. Pathologic report described a cystic ovary measuring 
5.5 cm. in diameter. The wall was thin and smooth. On opening it the cyst was filled 
with scrum and lemon jelly-like material. The lining of the cyst was smooth. There 
was one corpus luteum and a white firm encapsulated tumor one cm. in diameter. On 
section this mass was firm and finely granular. The microscopic picture was typical of 
granulosal cell carcinoma. The patient was seen in August, 1933, seven months follow- 
ing operation and was doing well. Her periods were normal. No evidence of disease. 
No metastasis in vagina. Nothing to suggest recurrence by rectal exatnination. 

Case VI. — M. G. H. 268025. M. R.. aged 33. I^Iarricd. One child. No mis- 
carriages. Complaining of increase in length of periods for about three 3'ears. Amount 
of flow was not excessive. Nine months ago she flowed steadily for nine weeks. Patient 
feels well except for weakness. Seven r'cars ago she had a period of amenorrhea lasting 
for two years but periods then became fairh' regular. Patient is well developed and 
well nourished. Pliysical examination disclosed a large tumor involving the fundus 
which was hard, freeh' movable, and rose nearh- to the umbilicus in the left lower 
quadrant. Behind the cervix the tumor was prominent and had a small prominence on 
it. This was easily felt by rectum. At operation a solid tumor of the left or'ary the 
size of a baseball was found. The right ovary showed no evidence of disease. The left 
ovarian tumor was first removed and incised for examination. The cut surface suggested 
malignancj" so it was decided to remove the other ovary and do a hysterectomj" on ac- 
count of the excessive bleeding. On pathologic examination one ovary formed a solid 
tumor about the size of a tennis ball. On section it had a moist, pale yellow, fibrous 
surface with small cysts. The other ovary was small and showed a fibrous surface on 
section without evidence of new growth. On microscopic examination of the solid 
ovarian tumor there was a richly cellular growth composed of small cells with hyper- 
chromatic nuclei which form compact masses with occasional distinct alveolar clusters. 
In places these cells differentiated into small compact tubercles. A fibrous stroma per- 
vaded the tumor and ran between the cell masses. The slides were characteristic of 
granulosal cell carcinoma. Five years later a letter was received from the patient stating 
she was in the best of health. 

Case VII.— M. G. H. 319722. G. B., aged 41. Married. Three children. Ten 
miscarriages (chiefly stillbirths). Complaining of foul, whitish, vaginal discharge for 
two 3'ears. Also had pain across lower abdomen, and pain in lower back; aggravated 
just before period. Periods began at 16 and were regular ever3' 28 days, flowing for five 
days. With no periods for four months she believed she had passed into the menopause. 
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Patient was fairly well developed and well nourished. On physical examination a cystic 
non-tender mass 3 cm. was felt in the left vault. In the right vault there was marked 
thickening but no definite mass. At operation an atrophic right ovary was found and 
an ovarian cyst of the left ovary 7 cm. in diameter with the omentum adherent on tlie 
posterior surface. The pathologic report disclosed one ovary as small and atrophic and 
containing a thin walled, smooth-lined, purplish colored cyst which had been opened 
and measured ajiproximately 2 cm. in diameter. The other ovary was large, ovoid with 
a smooth, glistening, mottled, reddish-gra}' surface and measured 6.5 by 4 by 5 cm. in 
size. It was moderately soft in consistency and on section had a large and irregularly 
shaped area 4.5 Iw 2.5 by 3 cm. filled with blood clot and surrounded by a thin yellowish- 
brown corpus lutcum i by i by 0.5 cm. near the upjier pole. The remaining portion of 
the ovary had a very smooth, glistening, whitish lardaccous appearance, klicroscopic 
e.xamination showed the tumor to consist of small oval to spindle shaped cells of very 
uniform size with a tendency to alveolar arrangement and the formation of long cords 
or duct-like structures devoid of lumina. The picture was characteristic of granulosal 
cell carcinoma. The patient was given one scries of roentgen ray treatments about eight 
months following operation. Seven months after operation she began to have bleeding 
and pain in hips. Roentgenograms were negative for metastatic malignancy. 

SUMMARY 

Tumors of endocrine significance are not rare and more diligent search 
sliould be made for them in the Pathology Departments of our hospitals. 
That such physiologic tumors secrete definite hormones may be assumed 
because of the numerous instances of cases that have been returned to normal 
following removal of the tumor. The ovary is the seat of a great many 
functioning tumors and it is possible that as we acquire greater understand- 
ing more lesions with important bearings u])on the bodily habits will be 
discovered. 

Note. — The drawing.s and photomicrographs in this article have been reproduced 
from the originals used in “Tumors of the Female Pelvic Organs” by Joe Vincent Meigs,^ 
published by the Macmillan Companj' in 1934. The author wislies to thank the publishers 
for their courtesy. 
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Discussion. — Dk. John J. Morton (Rochester, N, Y.). — It has been 
known for many years that hyperidasias or tumors in certain organs have 
produced substances characteristic of the tissues involved. The eliects on 
the individuals concerned have varied from such outstanding changes as 
acromegaly, or increased basal metabolisms, down to scarcely demonstrable 
action. .Some of the neopla.sms. for instance, manufacture substances char- 
acteristic of the organ from which they arc derived hut the general effect 
on the organism is almost negligible. Thus, cancers of the stomach may 
make hydrochloric acid ; bile duct cancers may secrete bile ; or hone sarcomas 
may develop new hone — all of them, even in their meta.static deposits. 

The changes brought about by overproduction of some endocrine sub- 
stances whether formed in hyjierplasias or true tumors are discoveries of 
relatively recent date. The profound disturbances in calcium metabolism of 
parathyroid origin ; the upsets in sugar metabolism from tumors of the islets 
of the pancreas; the marked blood pressure regulating action of adrenal 
paragangliomas; and the sex changes associated with other tumors of endo- 
crine origin have attracted investigators in recent years. 

A great impetus was given to these studies when biologic tests for minute 
quantities of the endocrine substances became available. The causes of the 
changes in the sexual cycle were revealed for the first time and the relation- 
ships to changes in the secondary sexual glands were made out. The progress 
has been so rapid and from so many sources that at present the names used 
to designate these endocrine substances are many and varied. 

There is little doubt that the endocrine substances released into the cir- 
culation by most of the tumors of ovarian origin have the power to modify 
the individual toward manifestation of male somatic characters as Doctor 
Meigs has pointed out. The granulosa cell tumors, however, may cause 
enlargement of the uterus, endometrial hyperplasia, and uterine bleeding either 
in young children or in adults past the menopause — certainly a modification 
toward femaleness. 

This leads us naturally to a biologic consideration of sex determination. 
The geneticists have told us in the past that sex is determined by the genic 
composition of the chromosomes at the time of fertilization. This mechanism 
still seems to hold for certain forms but for the higher vertebrates the sex 
glands remain in an undifferentiated stage until influenced by hormones. 
The anterior hypophysis secretes a gonadotrophic factor which has the power 
to arouse the dormant sex cells toward differentiation either to maleness or 
femaleness. The male or female sex hormones formed by the differentiated 
gonads cause the complete differentiation of the secondary sexual apparatus. 
Thus, when the ovary starts to develop following hypophyseal stimulation, 
the Wolffian ducts drop out and the mullerian ducts hypertrophy to complete 
the female sexual apparatus. Certainly under conditions of experimentation 
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with the sex hormones, the primary germ cells of a given embryo can be made 
to differentiate either toward maleness, femaleness, or both. This would 
seem to indicate that the primitive sex cords are potentially hermaphroditic 
in their ability to respond to either sex hormone. 

It is now generally accepted by biologists that there is no antagonistic 
action between the sex hormones. Each sex hormone is regarded as specific 
for its own differentiated tissues. But in the normal individual one kind 
of sex hormone dominates and part of the primitive sex cells remain undif- 
ferentiated, acting like a rudimentary structure. In the female ovary the 
medullary portion contains apparently functionless sex cells which persist 
from the undifferentiated stage. In the testis there is no corresponding rem- 
nant of the primitive sex cells. Consequently, the female always has present 
a structure which under proper stimulation may differentiate toward maleness. 

It may be that the explanation of the trend toward maleness exhibited 
by certain of the ovarian tumors comes about through a certain amount of 
dedifferentiation of the cells of the ovary which is necessary in order to have 
a neoplastic growth. It is well known that tumor growth takes place in 
undifferentiated or in dedifferentiated tissues. Factors which produce differ- 
entiation in general tend to restrict growth. The dedifferentiation of the ovary 
would tend to remove the conditioning sex hormone and to allow the rudi- 
mentary sex cords to assume the male t3q5e. There is ample experimental 
evidence to show that if the female conditioning factors are removed at cer- 
tain stages the undifferentiated sex cords tend toward maleness (twinning 
in cattle, castration of ovaries in hens, etc.). 

The sex hormones — oestrogenic substances — have a peculiar significance 
in that they are closely related chemically and in their biologic behavior to 
some of the carcinogenic agents which have been isolated from coal tar. 
And conversely, some of the carcinogenic agents from coal tar have been 
shown to have oestrogenic powers biologically on test animals. 

The effect of oestrogenic substances on the somatic cells if long enough 
continued may be to produce hypertrophy or neoplastic growth. This has 
been demonstrated in animal experimentations. The female sex hormones 
can cause changes in the uterus, vagina, mammary glands, etc. The male 
sex hormone can cause changes in the prostate, and accessory spermatic ducts. 
The tissue changes produced by the oestrogenic substances in causing neo- 
plasms differ in one important respect from those produced by the carcinogenic 
substances recovered from coal tar. The oestrogenic substances produce malig- 
nant change only in specific tissues ; whereas the carcinogenic agents produce 
changes in any tissue. The time factor necessary for the production of malig- 
nant change is common to both oestrogenic and carcinogenic agents. 

Dr. Joe V. Meigs (Boston, Mass.). — ^There is one thing I would like to 
say. If you consider the disgerminoma or seminoma of the ovary which 
causes maldevelopment in the female a teratoma, which it is, and if you 
consider a teratoma as a twin of its host, which it may be ; then as the tumor 
is dominantly male the patient should be a free martin or a neutral, which 
one patient in our series was. 
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In the subsequent diseussioii it will be assumed that for some one of a 
variety of reasons the bladder has become for practical purposes either worth- 
less, dangerous, or both. 

CONDITIONS rOR WHICH DIVERSION MAY BE NECESSARY 

I. Congenital Anomalies . — In this group the most outstanding is exstrophy 
of the bladder in regard to which it may he safely asserted that no plastic 
operation having for its purpose the construction of an anterior vesical wall 
and the development of a sphincter has proved satisfactory. For this reason 
diversion of the urinary stream with removal of the exstrophic bladder is 
universally agreed upon. Closely allied to this condition is the severe gi'ade 
of epispadias. This may he defined as a situation in which the superior wall 
of the urethra is missing together with the sphincter mechanism of the bladder 
neck. It is jirolialily conservative to suggest that in many or most of these 
cases an attempt should he made to construct a vesical sphincter and a urethra. 
This can probably he undertaken without serious danger of infection of the 
upper urinary tract, although this is an ever present possibility as a sequel of 
operations for reconstruction of the vesical outlet. In a certain proportion of 
these cases, apparently from the literature in a considerable proportion, plastic 
operations will fail to give a satisfactorily continent bladder and the condition 
must then he dealt with as in exstrophy. Third in this group comes a still 
undefined group of cases in which there is apparently some congenital defect 
in the nerve mechanism controlling the musculature of the urinary tract. The 
commonest clinical picture is the association of incomplete retention of urine 
and a constant large residual urine with dilatation of the ureters and kidney 
pelves and often extensive damage to the renal parenchyma. This is today 
commonly detected in childhood as the result of difficulties in urination or 
when an incurable pyuria leads to further investigation. With this situation 
is often associated varying degrees of spina bifida, whether of the occult or the 
sacculated type. In some instances complete incontinence will be found, asso- 
ciated, however, with functional obstruction of the ureters, apparently from 
lack of contractility of the muscular structures. The diagnosis is not always 
simple, since a variety of congenital obstructions at the bladder neck, which 
*Now residing in Dubuque, Iowa, 
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include valves and other congenital deformities, may give rise to a similar 
clinical picture, but are remediable by correction of the bladder neck obstruc- 
tion. Only those cases should be regarded as due to anomalies of the nerve 
supply in which careful study of the b.ladder neck quite fails to show any of 
the anomalies above referred to. As these patients have been seen in the 
past, their outlook was very hopeless, since satisfactory emptying of the 
urinaiy tract could not he obtained, and drainage of the bladder commonly is 
quite impotent to relieve the stasis in kidnc}^ and ureter. It has been sug- 
gested that operation upon the sympathetic nerve mechanism, possibly upon 
the presacral nerve, may be of value to some of these patients. In regard to 
this one can only say that to date few if any thoroughly satis factoiy results 
have been published. Assuming that remedy of the condition cannot be ob- 
tained by dealing with lesions of the bladder neck, and further assuming that 
operation upon the s)nnpathetic mechanism is not thought desirable, the in- 
tegrity of the kidne3^s can be preserved — ^perhaps over a long period of time — 
by diversion of the urine above tbe level of the bladder. The}^ therefore, 
come into this categor3^ 

2. Injury to Bladder or Ureters . — A second important, though not A^ery 
numerous, group is that with injuries of the bladder or ureters. In this group 
will be found a small number of cases of unusuall3'^ large vesicovaginal fistulae, 
often in patients in whom several atttenipts at operative cure have failed. 
When the stage is reached at which there is insufficient tissue with which to 
construct a satisfactory bladder floor, then diversion of the urinary stream 
above that level must be entertained. 

Injury of one or both ureters occasionall3^ occurs in connection with pelvic 
operations, most commonly for cancer. In a proportion of these cases it may 
be possible to immediatel3^ suture the divided ureter if the ends can be approxi- 
mated without tension. In another moiet3’’ the ureter can be reimplanted in 
the bladder, which, under favorable circumstances and with good technic, is 
l^referable to any operation for diversion. Not uncommonly, however, the 
injury of the ureter ma3^ not be detected or the actual solution of its continuity 
ma3'^ not occur until some days after operation. At this time suturing of the 
ureter will be found considerably more difficult, and reimplantation into the 
bladder not only more difficult, but associated with a not inconsiderable risk 
from infection due to a secondary operation in a recently traumatized field. 
In those cases in which reconstruction of the ureter is impossible, and reim- 
plantation cannot be safely undertaken, diA'-ersion above the leA^el of the 
bladder is indicated. 

3. Non-Tubercnioits Chronic Cystitis . — ^Third is a not large but important 
group of cases Avhich will be of inflammatoiy — non-tuberculous — origin. 
Although these conditions are described b3' a A'^ariet3'' of names, among others 
the “elusiA'^e ulcer,” they are, Ave belieA'e, all cases of extensive chronic inter- 
stitial cystitis. In a considerable number of such cases, at least, the cause is 
obscure, though in some of them they are the direct result of prolonged infec- 
tion, perhaps associated with prolonged drainage of the bladder. For those 
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cases in this group in which contraction of the liladder has gone on to such a 
point that its capacity is very seriously imjiaired and in which local treatment 
combined with periodic overdistention fails to relieve, diversion of the 
urinary stream above the bladder becomes the method of election. 

4. Tuberculosis . — This grouj) includes cases of tuberculous cystitis, almost 
invariably secondary to renal tuberculosis. I'hey may be cases in which at the 
outset the diagnosis of unilateral surgical tuberculosis was satisfactorily made 
and nephrectomy done. Sometimes the tuberculous cystitis never subsides to 
an extent to allow of reasonable comfort. iMore commonly there is a period, 
sometimes for some years, of partial or extensive relief, to be followed by a 
recrudescence of the cystitis, perhaps associated with development of tubercu- 
losis in the remaining kidney, but sometimes, at least, in the presence of a 
still uninfected kidney. In this group should also be included a small number 
of cases in which tuberculous urethritis with the development of multiple 
hstulae has rendered the j^atient’s condition intolerable. The group of cases 
which may be considered suitable for diversion of the urinary stream are 
those in which the bladder condition is intolerable. Urinary frecjuency, and 
perhaps stranguiy, veto anything aiiproaching comfortable existence, and 
the i^atient is condemned to torture during his remaining days. These patients 
may from the outset have a bilateral renal tuberculosis, but in any case many 
of them will live in torture for years, and are entitled to the relief which 
can be obtained by diversion of the urine. In this group of cases and in the 
preceding one, bladder drainage by suijrapubic cystostomy fails to give satis- 
factory relief. It is further important to remember that the ureter of the 
remaining kidney when nephrectomy has been performed for tuberculosis is 
frequently abnormal, often showing considerable dilatation, apparently due to 
the increased thickness of the bladder wall through hypertrophy produced by 
frequency of urination. Obviously for this condition cystostomy will not be 
satisfactory. 

5. Cancer of the Bladder. — Finally, one comes to the relatively large 
group of cases of cancer of the bladder in which the growth encroaches or 
certainly will encroach upon one or both ureters, and in which even the satis- 
factory removal or destruction of the tumor will still fail to relieve the patient. 
For some of these situations in which resection of the bladder wall is thought 
desirable, reimplantation of the ureter offers a satisfactory solution. In a not 
inconsiderable group, however, it is becoming increasingly apparent that 
nothing short of total cystectomy is at all likely to result in cure, and to the 
extent that we can with reasonable safety and reasonable comfort divert the 
urinary stream, to that extent the feasibility of total cystectomy will be in- 
creased. It is not intended here to discuss the very complicated problem of 
treatment of the more malignant bladder tumors. It is only suggested that 
there is wide agreement that for a considei-ablc number, and perhaps for an 
increasing proportion, diversion of the urinary stream, with or without total 
cystectomy, is indicated. 
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METHODS OF DIVERTING THE URINE ABOVE THE LEVEL OF THE BLADDER 

Having thus indicated the field for which diversion will be valuable, we 
must next turn to the methods at our disposal. At the present time they are 
three. We may divert the urine at the level of the kidney — nephrostomy. 
We may divert the urine by implantation of the ureter into the large intestine 
— uretero-enterostomy. We may bring the ureter out to the surface of the 
abdomen — cutaneous ureterostomy. 

ADVANTAGES AND DISADVANTAGES OF THESE METHODS 

1. Nephrostomy . — Since we believe that nephrostomy for anything but 
very temporary diversion is to be preferred to pyelostomy, this latter method 
is not here discussed. Nephrostomy diverts the urine at the level of the kid- 
ney. It has the advantage over all other methods in that it does not involve the 
division of the ureter, and does not, so to speak, burn one’s bridges. It may 
therefore be employed as an intermediate stage, when, owing to the patient’s 
condition, such as the recent proximity of a serious abdominal operation, no 
rearrangement of the ureter can properly be undertaken. It may be under- 
taken deliberately in the presence of damaged ureters in order to improve the 
condition of the kidneys, and perchance of the ureters, so as to make some 
further operation upon those structures reasonably safe. Properly done 
nephrostomy provides excellent drainage, though if the ureter be still patent, 
as will be the case as a rule, it does not entirely divert the urinary stream in 
most cases. It is an operation which can be relatively rapidly done, and with 
a relatively low mortality. If it is contemplated to make the diversion perma- 
nent, nephrostomy is a somewhat incoiiA^enient arrangement for the patient, 
and, though he may learn to care for himself in a reasonably satisfactory 
manner, such is not always the case. Probably the greatest claim of nephros- 
tomy is as a temporary measure, though if the measures contemplated for 
relief of the condition of the ureter should fail, it can always, so to speak, be 
made permanent. The mortality from the operation itself is difficult to state in 
precise terms, since it is intimately involved with the condition of the kidneys 
upon which the nephrostoiu}'- is undertaken. In and of itself it can be quickly 
and easily done, and should not involve a mortality of more than 5 per cent. 

2. Entero-Anastomosis . — This is a method which has gained rapidly in 
faA'^or since the technic suggested by Coffey,*^ of oblique introduction of the 
ureter into the bowel, has been generally used. The previous methods of 
which the Stiles^® operation was perhaps the best example appear in the light of 
developments of the last ten years to involve a higher mortality, greater 
severity of renal infection, and a less permanently satisfactory condition of 
the patient. 

In the following discussion we shall therefore assume that the principle of 
oblique implantation advocated by Coffey® is the method of election, though 
there are a variety of technics, some of which at least are too recent to warrant 
satisfactory appraisal. At the outset it should be recognized that entero- 
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anastomosis involves the division of the ureter, and its permanent discon- 
nection from the bladder. To this extent it is more radical than nephrostomy. 
It is next important to appreciate that the operation is technically difficult and 
requires familiarity with the surgery of the urinary, as well as the intestinal, 
tract. The outstanding danger is that of infection, whether immediately, in 
connection with the operation (a risk which has been steadily diminishing with 
improved technic), or at various subsequent periods due to an ascending 
ureteritis and pyelonephritis which in the past has often been subject to 
periodic exacerbations. 

It is perhaps proper here briefly to examine the claim put forward by 
Coffey'* and others as to the method by which this oblique transplantation 
produced its results. It is not, wc believe, anywhere suggested that there is 



Fig. I. — The modus opciniidi of so called "ascending infection.” (A) What probalily happens 
in experiments wherein infectious inatciial is injected around the ureter near the bladder, true 
ascending infection following the Ijinphatic .struciuics. [B) Dead kidney; dilated uieter following 
direct implantation of the ureter into the colon. This result usually has been lefeired to as 
“ascending infection.” It is more piobable that the kidney has been destroyed and the ureter 
dilated by static intra-intestinal picssnre applied inside the meter. (C) Normal kidney and un- 
dilated ureter which follow submucous or indiiect implantation of the ureter into the colon (after 
Coffey). 

created by this method anything which resembles the sphincteric mechanism 
of the ureterovesical orifice. Coffey^ in his earlier papers described and il- 
lustrated his theory that the closure of the ureter in its oblique course through 
the bowel wall was effected by distention of the bowel, and that there was thus 
avoided the gaping orifice which had probably been associated with the direct 
methods of transplantation. He suggested that there was created here a 
valve which was closed by any condition tending to produce distention of that 
portion of the gut into which the ureter had been introduced (Fig. i). It 
is difficult for us to appreciate how any such action can take place. A dis- 
tention of the bowel sufficient to close the orifice would seem to us unlikely 
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to exist during most of the time. On the otlier hand, there is no force which 
tends to create back j^ressure ui)on the opening into the intestine, since it is 
unlikely that the accumulation of urine in the rectum will be sufficient to put 
the bowel wall on a streteb to any serious degree. Whatever may be the 
mechanism, it seems quite certain that our results as regards infection of the 
upper urinary tract to a serious or fatal degree have rapidly diminished since 
the introduction of this technic. 

More recently a variety of methods have been suggested following the 
third t)'pe of operation sugge.slcd by Coffey’’ in which he did not produce 
immediate communication between the ureter and the intestine, but, by the 
introduction of a suture through the wall of the ureter and the mucous mem- 
brane of the intestine, allowed this to develop in the course of a few days as 
the suture cut through. At the time of his death, we believe, he advised the 
use of this technic for one ureter, leaving the other in open communication 
with the bowel by means of the catheter which he regularly employed. This 
suggestion of Coffiey’s’’ has been followed up by other writers, notably Hig- 
gins,''’ Zollinger,-® and Poth.'’’ The purpose of these alterations in technic is 
to avoid the infection which it is believed inevitably takes place from the 
exposure of the cut end of the ureter to the infected interior of the bowel. 
Most of the work, including that of Coffey, is either experimental or includes 
only a relatively small number of patients — too few to warrant safe con- 
clusions. Clearly a considerable period of time should elapse before we can 
safely assume that these methods of what might be called the two stage anas- 
tomosis with the intestine do not involve the creation of an amount of scar 
tissue around the opening which at a subsequent period will contract and 
produce stricture. Such an eventuality is to be feared from what we know 
of the tendency of small o]:)enings in the side of the ureter to undergo some 
measure of closure. Only the lapse of some years can safely determine this 
point. Moreover, we are by no means clear that any of these methods do in 
fact insure to a high degree against ascending infection. We have progress- 
ively come to the view that ascending infection takes place by continuity along 
the ureter and does not take place along the periureteral lymphatic trunks 
which are segmental and not continuous. It is not clear to us that the slow 
cutting through of a ligature or similar method will in fact completely close 
the tissues of the ureter and insure against ascending infection. In fact this 
seems to us relatively unlikely, and we have seen no convincing evidence that 
implantation of the ureter into the large intestine by any method entirely and 
permanently avoids infection b)'^ the ascending routs. That the infection is, 
l3y the use of modern methods, very much less than it used to be, that in a 
handsome proportion of cases it is trivial, and that adjustment to it takes 
place, seems to us quite clear. There are now at our disposal a considerable 
group of patients in whom the general principles of the Coffey technic have 
been used in which the operation was done more than 15 years ago. It is 
beyond question that the condition of these patients is enormously superior to 
that which we used to see following previous methods, but we do not think 
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\vc can safely assume that the kidneys of these patients are wholly free from 
infection and will remain so. 

Another not inconsiderable objection, tbongh one which in our judgment 
docs not at all invalidate the usefulness of the procedure is the entire inaccessi- 
bility of tbe ureter once tbe implantation has been done and the catheters, if 
such have been used, have come away. Should serious infection supervene, 
or should obstruction slowly occur with the development of hydronephrosis, 
and its sequel })yonephrosis, our hands are tied as far as relieving the condition 
through the ureter is concerned. W’e may of course resort to nephrostomy if 
the situation warrants it, Init at best we are in a weak position if these un- 
favorable developments occur. 

Against these qualifications and diflkulties must be placed the fact that 
satisfactory entero-anastomosis having been carried out, the patient is dry, 
clean, and comfortable. Furthermore, as already pointed out, there is ac- 
cumulating evidence that these jiatients go on in comfort with kidneys, which 
if not sound, are at least sound enough for jiractical purposes for a period of 
many years. There can be no doubt that in jiroperly selected cases, and in 
capable hands, uretero-enterostomy is an operation of first class importance. 

Wk have iiostiioned any discussion of the mortality because it is so diffi- 
cult to give any clear and useful statement, l^ew very large series of com- 
parable cases have been reported, and the conditions for which the operation 
was undertaken vary through a wide range. 'I'he selection of cases has been 
made very variously by dilTcrent surgeons and in different countries, all of 
which makes any clear statement as to the risk verge on the impossible. It is 
curious, but ap])arcntly true, that of the cases rciiorted in Europe the mortality 
in considerable groups is importantly higher than in the groups reported in 
this country. Thus Smitteid" collected 316 cases of uretero-enterostomy in 
Euro]:)e with a mortality of 36.87 ])cr cent. In the group of cases in which the 
trans])lantation was done for cancer, the mortality was 63.8 per cent. Papin^^ 
collected a series of 81 cases of uretero-enterostomy for cancer of the bladder 
with a mortality of 59.2 ])er cent. With this may be comjjared a group of 66 
cases reported from The Mayo Clinic with a mortality of 16.6 per cent, and 
a subsequent report from the same clinic b}^ Walters’® of 76 cases with a 
mortality of 3.9 ])er cent. In these cases from The Mayo Clinic few if any 
cases of cancer of the bladder were treated by this method. Coffey® reported 
18 cases of non-malignant conditions with a mortality of ii per cent, and 17 
cases of cancer with a mortality of 29.4 per cent. Nitch’- reports six cases 
of non-malignant conditions with a mortality of 16.6 per cent and 14 cases of 
cancer with a mortality of 64.3 per cent. This perhaps gives as fair a picture 
as can be obtained in this complicated field. It at once appears that entero- 
anastomosis undertaken for cancer of the bladder has everywhere shown a 
mortality greatly in excess of that which follows its use in non-malignant 
conditions. 

Ctitaneoiis Ureterostomy . — This operation was first undertaken a good 
many years ago. It was apparently first proposed by GigoiF in 1856, and 
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first carried out shortly thereafter by LcDentu.^® Like uretero-enterostomy 
it involves complete se])aration of the ureter from the bladder, and to this ex- 
tent is permanent. It is technically an easy operation as compared with 
uretero-enterostomy, and the drainage is good if properly managed. The 
danger of infection is probably not greater than that involved in intestinal 
anastomosis, and should a severe infection occur, the ureter is accessible for 
irrigation and drainage. It is particularl}^ applicable to the abnormal ureter. 
In fact, the grossl}'- abnormal ureter is more easily managed by this technic 
than the normal one. Opposed to these desirable characteristics is the fact 
that the patient is required to wear an apparatus for reception of the urine, 
and has to take care of a small, though always present, dressing. It is not 
true, as has been commonly supposed, that these patients cannot be kept dry, 
and are consequently more or less malodorous. With good technic and proper 
management, an entirely drj'-, clean diversion can be had, and the patients may 
lead normal lives without social embarrassment. 

In 1913, Schichkofif^® was able to collect 43 cases of cutaneous ureteros- 
tomy. Twenty unilateral cases showed a mortality of 10 per cent. Twenty- 
three bilateral cases showed a mortality of 26 per cent. The bilateral cases 
were all cases of cancer which perhaps explains the mortality. Papin^"* 
reported a series of 96 cases of his own and other surgeons in which operation 
was done for malignant tumors, tuberculosis, and malformations of the 
bladder with a mortality of 24.9 per cent. 

The operation seems to have been done more commonly in Europe than 
in this country, perhaps because of the above suggested high mortality of 
uretero-enterostomy. The question of the duration of life after cutaneous 
ureterostomy is difficult to state. The majority of j^atients for whom it has 
been done have been subjects eitlier of cancer or tuberculosis. Now obviously 
either of these diseases is likel}'^ to kill the patient within the next ten years, al- 
though in the case of the patient with a non-tu!)ercuIous remaining kidney and 
an intolerable tuberculous cystitis, survival may take place for many years. 
Keyes'* recently reports one of more than ten years. The cases thought suit- 
able for cutaneous ureterostomy will as a rule have damaged ureters and more 
or less damaged kidneys. This situation cannot be compared satisfactorily 
with the patients for whom uretero-intestinal anastomosis is undertaken, since 
they should in the majority of cases have normal ureters and normal kidneys. 
One group starts from scratch with a normal urinary apparatus above the 
bladder, the other starts with a tremendous handicap of disease which in the 
case of cancer and tuberculosis will in the normal course of events be fatal in 
any case. To this extent the expectancy of life as concerns the two operations 
is difficult to compare. 

CHOICE OF OPERATIONS AND TECHNIC 

Nephrostomy . — To summarize what has above been said — nephrostomy 
is perhaps at its best as a temporary expedient to bridge the gap so that a 
more permanent aiTangement such as reimplantation of the ureter into the 

856 



Volunio 102 
Number 5 


DIVERSION OF URINE ABOVE BLADDER 


bladder, jiossibly iiretero-ureteral anastomosis or iiretero-intestinal anasto- 
mosis may be carried out. It will thus be useful in the case of ureters injured 
at an operation in which the condition of the patient does not justify further 
prolonging it or in which the injury to the ureter is not discovered until 
subsequent days. It will be useful in ureterovaginal fistulae developing at 
some distance following a pelvic operation, as for instance, hysterectomy, 
either for malignant or benign tumor. The same applies to various other 
operations in the pelvis in which injury to the ureter occasionally takes place. 
Its chief function is in making jiostponement of the final adjustment of the 
urinary tract possible. In regard to technic, the method suggested by us in 
conjunction with our colleague, W. W. Holland,- in 1932, has stood us in 
good stead. It can be carried out without extensive mobilization of the kid- 
ney, it avoids unnecessary damage to the kidney, and prevents the traumatic 
bleeding which has in the past blocked tubes and caused annoyance. 

Urctcro-Entcrostoniy . — The most favorable group of cases are those in 
children with exstrophy or epispadias in which the ureters are normal. For 
these patients with the appropriate technic, I believe that the operative mortal- 
ity should be well below 5 per cent. The next most favorable group will 
be in those patients in whom the bladder is seriously involved, but in which 
the ureters have remained normal. This will include chiefly the patients in 
Group 2 above referred to — that is to say those with vesicovaginal fistulae, 
and in Group 3, those with non-tuberculous chronic interstitial cystitis. Here 
if the ureters are normal and the operation well executed, a low mortality can 
be expected. Patients with cancer present a difficult problem. In the earlier 
stages, even with growths situated, as they most commonly are, in the base of 
the bladder, there may be no involvement of either ureter. To this extent 
the conditions for uretero-enterostomy are favorable. On tbe other hand, it 
is at least desirable to subject these patients to as few operative procedures as 
possible. For this reason both ureters must be moved at the same sitting, 
and it is eminently desirable that the bladder should be removed at the same 
time. This is a formidable procedure and will test the skill and dexterity of 
the surgeon as well as the resisting powers of the patient. Most of them are 
old. The presence of cancer seems in some mysterious way to lower their 
vitality, and we fear that the mortality will long remain higher than among 
those patients with normal ureters but without cancer. The first principle 
exemplified by the low mortality in children and in adults with non-malignalit 
bladder lesions is that the implantation of a normal ureter is not a severe pro- 
ceeding. The next principle is that simultaneous bilateral transplantation is 
importantly more risky than if one ureter is moved at a time. The lowest 
mortality can be obtained by doing the operation in two stages and making the 
operation substantially extraperitoneal, as in the operation first described by 
C. H. Mayo, which one of us (CaboP) has consistently employed for such 
cases for 15 years and in which the mortality should not exceed 3 per cent. 
This method is feasible and desirable in most of the patients without cancer, 
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but in the pi'csence of cancer subjects the patient to a multiplicity of operations 
which may well turn the scale against him. 

\Vhen one comes to consider the imjjlantation of abnormal ureters, the case 
is very dififerent. Given gross abnormality with dilatation and hy])ertrophy 
of the ureter, entero-anastomosis takes on a risk which in our experience has 
rarely been justified. Now it is occasionally possible to minimize this risk 
by combining nephrostomy for kidney drainage with a subsequent uretero- 
enterostomy carried out during diversion of the urinary stream at the kidney 
level. Done in this wa}’’ we have been able successfully to transplant five 
ureters in three patients without mortality. It is probably apjjlicable chiefly 
to those patients in whom there has been accidental injury to the ureter and 
for whom urelero-ureterostomy or ureterovesical implantation are unsuitable. 
For them nephrostomy and subsequent uretero-enterostomy may be the 
method of choice. With this excejition it seems that experience at least sug- 
gests that the grossly abnormal ureter is rarely suitable to this method of 
management. 

Summarized, the transplantation of the normal ureter carries a relatively 
low mortalit3^ If the o]:)eration can be done in two sittings, as is suitable for 
exstroph}'-, epispadias, vesicovaginal fistula, chronic interstitial cystitis with 
normal ureters, a very low mortality can be cx])ccted. Bilateral simultaneous 
transplantation will always give a somewhat greater risk, but in good hands 
and with normal ureters, is a satisfactory jn-ocedurc. 

Cutaneous Ureterostomy . — This appears the method of election for the 
great majority of cases with grossly abnormal ureters. It is quite certainly the 
method of election for patients with vesical tuberculosis of an intolerable and 
intractable type, whether the kidney lesion be a bilateral, inoperable tubercu- 
losis, tuberculosis of a remaining kidney after nephrectomy, or as not rarely 
occurs, in the presence of an intractable bladder lesion but with a remaining 
kidney normal except for some dilatation and atony of the ureter. For these 
patients immense relief may be expected. The duration of life will of course 
depend upon the condition of the kidneys as concerns infection with 
tuberculosis. 

For patients with cancer in whom total cystectomy is considered or in 
whom the bladder lesion has involved one or both ureter orifices and is en- 
dangering kidney function, cutaneous ureterostomy seems the method of 
choice. It is a relatively easy operation with low mortality. It can safely be 
combined with total cystectomy if the situation is favorable. It can be done 
as a preliminary to total cystectomy without complicating the approach to the 
bladder, and the cystectomy can be undertaken relatively shortly after the 
diversion of the urinary stream. 

In regard to the technic, we think it important that the ureter should be 
made to lead straight from kidney pelvis to point of exit in the skin (Fig. 2). 
We believe it desirable to bring the ureter out at a point considerably higher 
than is commonly employed, namely at about the level of the anterior iliac 
spine. Done in this way the blood suppl}'- of the ureter is better and there 
is less ureter involved. A¥e think it important to free the ureter in such a 
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way that it will ])rojcct for some distance beyond the skin after the wound is 
closed, and that the ureter should not he attached to any of the underlying 
tissues for fear of injury to the ureter with the development of scar and 
fistula (l^ig. 3). Dry, comfortable diversion can he best obtained by keeping 
a catheter of appropriate size ]icrmanently in the ureter, its point lying com- 
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Ftc. 2. — These drawings illustrate two important points: (i) (a) shows the freeing of the ureter 
upward toward the kidney in order to eliminate kinks and twists which are so commonly present; (2) 
( 6 ) and (r) illustrate the incorrect and correct methods of bringing the ureter through the tissues of 
the abdominal wall. 


fortably within the renal pelvis. In this way dryness can lie achieved, which is 
very difficult by the employment of any form of apparatus or cup designed 
to fit snugly over the orifice. Moreover, the constant presence of a catheter in 
the ureter will avoid the development of stricture, which is liable to occur at 
the point of exit from the skin (Fig. 4). This complication can, we think, 
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often be avoided by the method of leaving the ureter projecting beyond the 
skin at the time of operation, and allowing it to slough off, which it will 
ordinarily do, leaving a pouting rosette of mucous membrane which guards 



Fig. s. — I llustrates the type of apparatus actually used by a patient with a single icmaining 
kidney i8 months after ureterostomy for intt actable vesical tuberculosis. 


the orifice. The catheters thus employed may be led either into small hot 
water bottles suspended from a belt or to the long narrow rubber urinals 
which have been employed in the past for patients with incontinence (Fig. 5), 
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If reasonable care is taken in regard to cleanliness of the rubber receptacles, 
complete absence of disagreeable odor can be assured. 
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DIVISION OF THE SPERMATIC CORD AS AN AID IN OPERATING 
ON SELECTED TYPES OF INGUINAL HERNIA 

Carl G. Burdick, M.D., and Norman L. Higinbotiiam, M.D. 

Nkw York, N. Y. 

Complete division of all the structures comprising the spermatic cord, as 
an aid in the cure of certain types of inguinal hernia, appears to be a most 
radical procedure. Orchidectomy has been resorted to occasionally to elimi- 
nate the weak spot caused by the emergence of the cord in multiple 
recurrences ; and it occurred to us that if we could divide the cord without 
causing subsequent sloughing ofjLhe testicle, the operation would be expedited 
and a more jierfect repair 'obtained.. We had observed patients in whom, at 
operation, the vessels had been practically destroyed without necrosis of the 
gland ; and we finally decided to divide the cord deliberately, and were gratified 
to find that the testicle did not slough. 

The following indications, in our opinion, justify this radical procedure: 

(1) Recurrent herniae which have had one or more unsuccessful attempts 
at a radical cure in individuals past 50 in whom the opposite testicle is ap- 
parently normal. 

(2) Recurrent herniae in younger subjects who are incapacitated from 
their usual occupation, and who have an apparently normal testicle on the 
opposite side. These patients have usually had more than one attempt made at 
a repair: and if, at ojDeration, division of the cord offers a more favorable 
prognosis, we do not hesitate to divide it. 

(3) Large scrotal herniae in the aged, which are either irreducible or 
cannot be satisfactorily retained by a truss. 

(4) Large sliding herniae. 

Division and resection of a part of the cord reduce the operating time at 
least a third. Furthermore, it permits two layers of muscle or fascia to be 
sutured to Poupart’s ligament without any intervening tissue, and without 
leaving a weak spot in either layer which of necessity exists if the cord is 
present. 

In order to obtain the maximum benefit in time-saving, the cord must be 
divided early in the operation. We make our decision as soon as the sac has 
been isolated. A ligature is placed about the cord at its emergence through 
the internal ring, and a second one as it enters the scrotum, the intervening 
tissue being excised. The collateral circulation is limited and we believe that 
the lymphatic supply must aid in nourishing the gland until the arterial supply 
is sufficiently reestablished. In scrotal herniae it is unwise to disturb the 
lower end of the sac for fear of damaging the future collateral circulation; 
and we make it a practice never to deliver the testicle into the wound or to 
remove the scrotal portion of the sac. 
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179 JR -)4 LDIH recurrent Gallic 12/15/33 P-G- 12/27/34 Recurrence Swollen 

iSo RE 70 LDIH Gallic 3/22/34 P-U. 

181 FJI 60 ROIH B 8/23/34 P-U. 

182 MA 64 RDIH Gallic 12/15/34 P-U. 12/31/34 O.K. Swollen 

1S3 LB 45 LOIH recurrent IMcArthur 12/21/34 Infected one month 2/8/35 O.K. Normal Testicle swollen for one month 
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The scrotum is elevated on a bridge for ten days. There is always con- 
siderable swelling accoinj^anied by redness of the .skin and edema of the 
scrotum. We must admit that in some patients, gangrene seemed imminent 
and actually did occur in four. The patients are kept in bed for the usual 
time depending on the type of hernia, and are advised to wear a suspensory 
until the swelling has entirely subsided, a period of from four to eight weeks. 

Many of the testicles atrophy, in fact, some almost completely disappear; 
but it is surprising how many do not, and we frequently have to refer to our 
records in following our postoperative results in order to ascertain in Avhich 
patients the cord has been divided. 

Analysis of 200 Cases . — Complete division of the spermatic cord has been 
employed in the repair of 200 inguinal herniae at the Hospital for Ruptured 
and Crippled and Bellevue Hospital (Fourth Division). The cord was di- 
vided on one side in 166 cases, and 17 patients had hernia repair with cord 
division on both sides. 

The youngest patient was 28 years of age and the oldest 80. The average 
age for the series was 54.6 years. The number of patients for each decade 
is shown in Table I. 


Taiu-e I 
A^c 

Oldest 

Youngest 

Average 


80 years 
28 years 
54.6 years 


Decades Cases 

20 — 29 2 

30—39 12 

40—49 40 

50—59 ^7 

60 — 69 46 

70—79 ^5 

80— I 


Case 67. — M. M., aged 28 years, was operated upon in June, 1929, for an R.O.I.H. 
which recurred five months later. A Gallic fascia repair of the recurrent hernia was 
done on March ii, 1930, and the hernia recurred one year later. At the third operation, 
March 22, 1932, the sac was intimately adherent to the cord and contained adherent 
omentum ; all landmarks were very much obliterated. The cord was divided and a Gallic 
fascia repair effected. Unfortunately no follow up has been secured. 

The procedure was employed in all types of inguinal hernia as shown in 
Table II, but was particularly favored in direct or indirect recurrent types to 
effect a stronger repair, and in older men where it was felt that the operating 
time could be shortened. 

Nine cases in the series are dead, six (3.2 per cent) being postoperative 
deaths. One case (32) died of pneumonia three and a half years after opera- 
tion, one (58) died of a fractured skull following an accident 16 months after 
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Table II 
Type of Hernia 

Simple Scrotal Sliding Irreducible Recurrciil 


Oblique 47(3)* 24 12(1) 17(1) 25(4) 

Direct 31 (i) 3 i ^ 34 (10) 

Direct and oblique ... 5 — — — — 


Total ... 200 (20)* 83 (4) 27 13 (i) 18 (i) 59 (14) 

Recurrence rate ... . 4.8% o 7-7% 5-5% 23.7% 


* Figures in parenthesis denote number of recurrences. 

operation, and one (51) died of heart disease two years after operation. The 
six postoperative deaths were as follows; 

Case 3. — J. W., aged 65 years, presented a recurrent R.D. and O.I.H. with sliding 
cecum and the appendix in the sac. Under spinal anesthesia the appendix was removed 
and a Gallie fascia repair done after dividing the cord. Patient developed pneumonia and 
died on the third postoperative day. 

Case 26. — E, W., aged 73 years, under spinal anesthesia a ventral hernia was re- 
paired and a Gallie fascia repair, after dividing the cord, was done for a recurrent 
R.D.I.H. The operating time was 40 minutes. Patient developed pneumonia and died on 
the third postoperative day. 

Case 44. — H. S., aged 60 years. On December 18, 1930, a Bassini type repair was 
done for a large R.O.I.H. irreducible, with a scrotal sac containing adherent small in- 
testine. At operation a small hole was torn in the intestine in freeing it from the sac, the 
rent sutured, and the bowel reduced. Patient died on the nth postoperative day. Autopsy 
disclosed a plastic peritonitis and an abscess of the abdominal wall. 

Case 90. — W. W., aged 48 years. Bassini type of repair was done on April 18, 1933, 
for an L.O.I.H, with a large scrotal sac. Patient died of peritonitis on the fifth post- 
operative day. Autopsy revealed that a portion of omentum had been tied off in the 
neck of the sac with the purse string suture and there was deep infection of the wound 
and a spread of the infection retroperitoneally. 

Case 154. — J. H., aged 74 years, presented a strangulated R.O.I.H. which was re- 
duced after dividing the cord. A Bassini type repair was done. The wound healed by 
primary union but the patient developed pneumonia and died on the 20th postoperative 
day. 

Case 159. — M. P., aged 56 years. Gallie fascia repair of a recurrent R.D.I.H. was 
done on December 2, 1932. Patient developed pneumonia and died on the fourth post- 
operative day. 

A study of the effects of the procedure on wound healing reveals that 159 
wounds healed by primary union, six were drained at the lower angle at the 
time of operation and healed in from 10 to 30 days, while 33 wounds (17.5 
per cent) became infected. In most instances the infection was of no serious 
consequence and responded to adequate drainage. However, one case, in 
which the intestine was opened at operation, developed a deep wound infec-' 
tion and died of peritonitis ; and another case in which - omentum had been 
ligated in the neck of the sac, developed a deep wound abscess and died of 
peritonitis. However, in four cases late infection set in from the sixth to the 
35th day due to a necrosis of the testicle, necessitating orchidectomy. , It may 
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lie noted that none of these four cases showed a recurrence of the hernia 
when last examined. 

Case 102.— S. G., aged 50 yeans, liad a Gallic fascia repair of a recurrent R.O.I.H. 
The wound was opened widely on the sixth day because of extensive suppuration. The 
infection sjjread, involving the distal segment of the cord and testicle so that an orchi- 
dectomy was done on the 13th day. Recovery was prompt, and 15 months later the 
hernia repair was found to be solid. 

Case 142.— J. M., aged 61 years, presented a large irreducible scrotal L.O.I.H. for 
which a Gallic fascia repair was done after dividing the cord to facilitate a repair. The 
scrotum became quite swollen and was drained on the 17th postoperative day. It was 
soon apparent that the testicle was necrotic, and four days later orchidectoniy was done 
followed by promi)t healing of the wound. There was no recurrence of the hernia when 
the patient was examined 20 months later. 

Case 169. — C. E., aged 70 years. This patient, who was very obese, was admitted 
with a large scrotal hernia on the right side which had recentb' become incarcerated, and 
a large scrotal hernia on the left which had been irreducible for several years. Operation 
was done under spinal anesthesia and tlic right cord divided to facilitate repair. No at- 
tempt was made to repair the left side. The scrotum was moderately swollen after the 
operation but not until the fiftli week was fluctuation elicited and tlie scrotum drained and 
the testicle removed. Wound healing was slow but was complete 12 weeks after the 
original operation. Patient was examined 17 montlis later and there was no evidence of 
recurrence. The unoperated left hernia gave him no trouble. 

Case 173. — J. B., aged 41 years. Bassini type repair of an R.O.I.H, On the seventh 
day there was evidence of wound infection, which spread into tlie scrotum and involved 
the testicle ; orchidectoniy was done 18 days after operation, followed by prompt wound 
healing in one week. Six months later, patient was examined and the wounds were 
healed ; there was no evidence of a recurrence of the hernia. 

One other case remained free of infection but developed a large hydrocele. 
It was considered advisable, in view of the already damaged blood supply and 
the fact that a typical hydrocele operation would interfere with the collateral 
circulation, to remove the testicle with the hydrocele sac five months after the 
hernia repair. 

Case 116. — L. C., aged 60 3’ears. Patient had a L.O.I.H. and a Bassini type repair 
was done with division of the cord on the left side only. Tbc wounds healed by primary 
union but the patient developed a large hydrocele because the scrotal part of the sac had 
not been removed. This was removed at operation five months later, and the testicle, al- 
though normal in size and appearance, was removed because of its close relation to the 
hydrocele. 

Although 169 cases returned to the clinic and the condition of the hernia 
wound was noted, only 79 follow up notes report the condition of the testicle. 
A fairly common observation was moderate swelling of the testicle for one or 
two months after operation followed by diminution in the swelling to normal 
or going on to atrophy. One testicle remained swollen for six months and 
another for one year. We believe it fair to assume that if marked atrophy 
had occurred in those patients in which the condition of the testicle was not 
noted, the majority of them would have noticed it themselves and called our 
attention to the fact. The testicle was recorded normal in size in 42 instances 
(25 of which were followed from one to five years). Incidentally, all cases 
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subjected to bilateral division of the cord were found — where mention was 
made of the condition of the testicle — to have normal size testicles on both 
sides. Eleven cases showed slight atrophy, and 1 1 others showed atrophy to 
one-half or less of the normal size. 

An analysis of the follow up records reveals that 31 cases were not traced 
after they left the hospital. Of the 169 that returned for one or more exam- 
inations, 20 (11.8 per cent of the followed cases) were found to have a re- 
currence of their hernia. One case recurred as early as one month after 
operation, and one as late as 39 months, with an average interval of 9.5 months 
from operation to recurrence. As might be expected, the highest recurrence 
rate (14 recurrences out of 59 operations occurred in those cases that were 
operated on for a once, or twice recurrent hernia. The number of recurrences 
for the different types of hernia is shown in Table II ; and Table III shows the 
rate of recurrence for the different types of operation. 

Table III 

Percentage of Recurrences 



No, of 

No. of 

Type of Operation 

Cases 

Recurrences 

Bas.sini 

80 

4 or 5 . % 

Gallic 

87 

10 or 11.5% 

Ox fascia 

25 

5 or 20,0% 

Hotchkiss 

5 

r or 20 0% 

Wyllys Andrews 

2 

— 

McArthur 

I 

— 


200 20 01-10,0% 

Analyzing the death rate: There were four deaths (the patients were be- 
tween 60 and 80 years) in 62 operations, a mortality of 6.5 per cent. Three 
of the deaths were from jineumonia. This was before we were using CO2 
and oxygen as a I'outine after all spinal anesthesias. It is quite possible that 
its use might have prevented some of them. The deaths from peritonitis 
were distinct technical errors on our part. 

These patients have been operated on by a fairly large group of surgeons 
in each hospital, and we are all impressed with ; first, the value of cord division 
in diminishing the operating time in elderly })eople; and second, the efficiency 
in insuring a more perfect repair in sliding hernia and in many types of 
recurrent hernia. 

Comment. — One hundred and nineteen of the 182 cases occurred in the 
fifth, sixth, seventh and eighth decades, the fifth predominating. Nearly all 
the younger patients had cord division for recurrences. The recurrence rate 
for the latter group is high, 23.7 per cent, but we believe we have obtained 
better results than we would have without division of the cord. In the non- 
recurrent cases our percentage of failures is distinctly lower than we would 
have had without division of the cord. This applies especially to the sliding 
types with a recurrence rate of 7.7 per cent. 
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Tablk IV 


Percentage of Infections 



No. of ■ 

No. of 

Type of Operation 

Cases 

Infections 

Bassini 

80 

II or 13 - 7 % 

Gallic 

87 

II or 12.6% 

Ox fascia 

25 

10 or 40.0% 

Hotchkiss 

5 

— 

Wyllys Andrews 

'y 

— 

McArthur 

I 

I or 100% 


200 

33 or 17.0% 


The infection rate is lamentably high (Table IV). An infected vas 
deferens might explain some of these; and in a certain number of cases we 
have cauterized the stumps but not in a sufficient number to ascertain whether 
this had any definite bearing. Forty per cent of the cases in which ox fascia 
was used became infected, and this suture material has been discarded. 
Eliminating this group and also the four cases in which the testicles sloughed, 
plus the two with sloughing of the lower end of the hernial sac, leaves 17 infec- 
tions in 169 operations, a percentage of 10 per cent. This corresponds very 
closely to the results obtained in the Gallic repair without division of the 
cord. Two patients later developed infections, one in the inguinal wound, 
and the other, a sinus in the scrotum. W e assumed the testicle was sloughing 
in each instance but on incising the scrotum a slough of the lower end of the 
hernial sac was found. The wounds healed promptly after its removal and 
the testicles were not involved. 
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THE UNDESCENDED TESTIS 

ITS FATE AFTER SATISFACTORY SCROTAL ANCHORAGE 

Owen H. Wangensteen, M.D. 

Minneapolis, Minn, 

FROM THE nEPAllTMDNT OF SHHOCaY, UNtVEKSITV OF MINNESOTA, AHNNEAPOLIS, MINN. 

John Hunter^^ believed that the undescended testis failed to reach the 
scrotum because of inherent imperfection. With the advent of aseptic 
surgery, operative procedures have been developed which will permit of satis- 
factory scrotal anchorage of the incompletely descended testis in the majority 
of instances. Though the deformity may be corrected by surgery and a good 
cosmetic result obtained, considerable doubt still persists in the minds of most 
medical men concerning the functional Avorth of scrotal transference of the 
undescended testis. 

That the imperfectly descended testis is aspermatic has long been known. 
The cause for its inability to develop complete spermatogenesis has been the 
subject of considerable speculation and experimentation. Piana^® and Crew^" 
have each suggested that the higher body temperature is unfavorable for the 
elaboration of mature germinal epithelium in a retained testis. The re- 
searches of Moore^”^ and Fukui® gave complete support to this hypothesis. 
Moore’s suggestion that the scrotum is a temperature regulating mechanism 
appears to be well established for the normal testis, for after elevation of the 
completely descended testis to the abdomen, upon its return to the scrotum, 
there is restoration of normal spermatogenesis (Fig. i). 

Many, including the writer, have inferred that the undescended testis 
would develop normally when afforded the advantages which the scrotum ac- 
cords the testis which descends in the normal manner. No proof, however, 
has yet been adduced to indicate whether this surmise is correct or not. That 
rationalization may frequently lead to error is a matter of general knowledge, 
even though not sufficiently appreciated. Speculation as to the verity of a 
conclusion reached by a process of rationalization can be done away with only 
when the subject under discussion has been subjected to the acid test of direct 
experiment. 

Histology of the Retained Testis . — ^The writer^^ has elsewhere summar- 
ized at some length certain facts concerning the gross and microscopic anatomy 
of the testes which relate to the aspermatic condition of the undescended 
testis. Briefly it may be said that the normal testis grows but slightly from 
birth to puberty, and similarly, during this interval of time there are very few 
histologic changes. The undescended testis before puberty resembles its fel- 
low in the scrotum in both matters of weight and minute anatomy. With the 
onset of puberty, however, the normal testis shows a sharp increase in weight 
accounted for by the elaboration of a mature germinal epithelium and the ap- 
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pearancc of spermatozoa. The undcscendcd testis similarly exhibits these 
changes but in lesser degree. In the retained testes of children just past 
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Tir. 2. — (A) Section from alielominal testis of a seven months old premature (B) Scrotal testis 
of an 11 5 ear old child (C) Undescended testis of a i.t jear old hoj Sneimato/oa are not 
apparent in the section, hut a faiily mature germinal epithelium is present. (D) Undescended testis 
of a 56 year old man. 

puberty spermatogonia may be demonstrated in the seminiferous tubules in 
abundance, but spermatozoa in my experience have not been observed. With 
increasing years the germinal epithelium becomes more and more atrophic, 
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such that in retained testes removed past the meridian of life, only the outlines 
of the seminiferous tubules occasionally persist (Fig. 2D). 

The occurrence of spermatozoa in retained testes in the young has been 
descriljed, but their presence is decidedly unusual. An active spermatogenesis 
is probably never maintained. It would appear that inasmuch as the opera- 
tion of orchiopexy has been practised for more than 50 years, information 
should be readily accessible as to what scrotal transference profits the incom- 
pletely descended testis. Even when acknowledgment is made of the 
admitted difficulties surrounding the problem of obtaining satisfactory ex- 
aminations during life, it is astonishing how little information is available 
with reference to this important question. A few isolated instances where 
spermatozoa have been observed in the semen of patients after bilateral orchio- 
pexy have been reported. No mention of this significant item has come to 
the writer’s attention in the literature of the last fifteen years.* Reports after 
orchiopexy have been concerned largely with the size, position, and general 
cosmetic result of the operation. 

Purpose and Method . — The purpose of this paper is to set forth the re- 
sults of scrotal transference of the undescended testis as it relates to the 
cpiestion of spermatogenesis. Nine years ago the writer first employed and 
later described a method of o])taining satisfactory scrotal anchorage of the 
undescended testis (Fig. loT Three years ago it was appreciated that this 
method of orchiopexy permitted determination of the influence of the scrotal 
position upon the histology of the undescended testis. A small piece of 
testicular tissue was removed for histologic examination at the time of the 
initial operation, and again later when the cutaneous union between the thigh 
and scrotum was undone. Similar observations have also been made upon a 
])ull, several pigs, and dogs with incomplete testicular descent. Semen exam- 
inations have been possible in some of the cases of human cryptorchidism 
after bilateral orchiopexy. 

Results . — In 1931 through the courtesy of Drs. C. P. Fitch and W. L. 
Boyd, Professors of Veterinary Medicine at the University of Minnesota, it 
was my privilege to ojDerate upon a young Holstein ])ull six months -old, of 
valuable pedigree, for bilateral cryptorchidism. My colleague, Dr. M.- H. 
Manson, assisted with the operation. 

Satisfactory anesthesia was obtained by the intraspinal injection of 150 
mg. of novocaine. The bull’s hind quarters in a few minutes failed to support 
him and he was fastened in the dorsal decubitus position. After preparation 
of the abdomen by clipping the hair with -shears, iodine was applied and an 
aseptic laparotomy was performed. Both testes were found within the 
peritoneal cavity. There was considerable torsion of the left spermatic cord 
without infarction of the testis. The testis could not be adequately mobilized 
to bring it outside the abdomen and consequently it was excised. The right 

*A very interestinsj cli.scnssion of the subject has just appeared under the title of 
“Clinical Study of the Spermatogenesis of Undescended Testes,” by D. W. MacCollum of 
Boston, in the Arch, of Surgery, vol. 31, p. 290, August, 1935. 
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testis, on the contrary, was brought into the scrotal pocket with relative ease 
after division of some of the avascular bands of connective tissue surrounding 
the spermatic vessels. A heavy, double, silk suture secured to the tunica 
albuginea was brought through the skin of the scrotum and tied over a small 
gauze dressing to maintain the testis in as favorable a ])osition as possible. 

The bull made an uneventful convalescence and the immediate result was 
all that could be desired. With the elapse of time, however, the testis retracted 
to the upper portion of the scrotum, a behavior well known in human cases 
after the Schiiller-Bevaid’*- - type of orchiopexy (Fig. 3). 

On January 29, 1932, Professor Boyd wrote me the following compre- 
hensive note concerning the subsequent status of the bull. “I wish to report 
that the young J-Iolstein sire on which you performed orchiopexy during 






Fig. 3. — (A and B) Pliotograplis of bull, made about nine months after right orchiopexy. The testis 
IS small and has retracted into a high scrotal position. 


February, 1931, made a complete recovery without any suppuration. After 
he had fully recovered he was shipped home. During the month of June he 
was permitted to serve three virgin heifers, two of which failed to again come 
in estrum. The third appeared in estrum at the regular period and was 
served by another sire. The two in which there was a cessation of estrum 
were thought to be in calf and were cared for as such. The bull developed 
into an average sized animal for his age and though he developed a good crest 
and other male characteristics, his conformation proved a disappointment to 
the owner and he was not again placed in service. During the early part of 
December, 1931, I conducted a careful phj'sical examination of this bull and 
found his testis, which was situated in the ujqjer region of the scrotuni, to he 
veiy small, more or less flattened, and adherent to its covering. I massaged 
his seminal glands and the discharge collected at the opening of the sheath 
failed to show the presence of spermatozoa. I then examined the heifers 
supposedly in calf and found them open or not pregnant. The cessation of 
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estruni in each instance was the result of a retained corpus luteum. We then 
permitted the bull to serve a cow which he did in a very rapid and vigorous 
manner. The discharge from this service which was largely water-like was 
carefully examined for the presence of spermatozoa and found negative. The 
superintendent then decided it was wise to castrate this animal to which I 
consented. 

“I spoke of securing the testis for histologic studies but apparently failed 
to impress them with this request. I wrote to the veterinarian upon arriving 
home, and during our meeting in early January I was informed that the animal 
had been castrated and that the testis was probably lost. I believe that we can 
safely consider that the animal in question developed in a very masculine way 
just as any normal sire would do, but I do not believe that spermatogenesis 
ever took place.” 

In 1932 I brought the testes of a dog, with bilateral failure of testicular 
descent, into the scrotum, and my associate, Dr. Charles Rea, has recently 
done a similar procedure on three dogs with unilateral failure of descent. 
Subsequent biopsies of the testes failed to show a mature germinal epithelium 
but as yet smears from the cut surface of the testis and from the seminal 
vesicles have not been made nor has the semen been examined for spermatozoa. 
One of the likely hindrances to a satisfactory result is the difficulty of getting 
the testis well down in the scrotum and keeping it there. 

With the future cooperation of Professor Fitch it was possible to secure 
several young pigs with unilateral or bilateral failure of testicular descent 
through the courtesy of several veterinary surgeons in the environs of Minne- 
apolis. A few additional pigs were also obtained, at the stockyards in South 
St. Paul with the cooperation of Mr. Ralph Lewis. 

In all, 15 pigs were brought to the laboratory of experimental surgery for 
the purposes of this study. Several were found unsuitable because both 
testes had been previously removed, or the supposedly retained testis was 
absent. Three of the group presented inguinal retention of the testis and in 
each instance the testis was readily brought into the scrotum. The results of 
these experiments are summarized in Table I. The writer here gratefully 
acknowledges the help of his associate, Dr. Louis Sperling, in the operative 
procedures, who at the time was occupied in the laboratory with experimental 
features of bowel obstruction. 


COMMENT 

It is apparent from these observations that scrotal transference has a 
favorable influence on the undescended testis. In the three pigs with inguinal 
retention of the testis, adult germinal epithelium developed in each instance 
after orchiopexy. In one, the final size of the transplanted testis (Fig. 4, 
Table I) together with the presence of a mature spermatogenesis in all the 
seminiferous tubules attested the restoration of the normal condition (Fig. 4). 
In the other two, in which the scrotal anchorage, as far as could be determined, 
was just as satisfactory, a normal adult spermatogenesis was apparent only 
here and there in the sections. Nevertheless, when these sections are con- 
trasted with the histologic picture presented by retained testes of adult pigs or 
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Annals of surecrj' 
Kovcmlicr. li)3o 


that of alKlominally retained testes anchored liencath the skin of the groin, it 
is obvious that the germinal epithelium is improved hy scrotal transference 
(Figs. 4 and 5). 

Results after Orchiope.vy in Man . — In the human cases, as has been stated, 
an opportunity was afforded to remove a small piece of tissue for biopsy at 



Ftc, 4. — (A) Incuiiial (csli<! of a four weeks ol<l piif. The histolosy of the scrotal and the retained 
testis was quite the same (iirciuihcrty testis). (JJ) PhotoRraph several months later. Polh testis ex- 
hibit considerable growth (Pig a, Table I). (C) .Section of retained testis 14 months after orchiope.\y. 

A complete spermatogenesis is prc.seiit. 

the time that the cutaneous union between scrotum and thigh was undone, the 
testis meanwhile having been in the scrotum for several months. By and 
large, the results of these microscopic examinations were somewhat disap- 
pointing. Though the state of the germinal epithelium, on the whole, ex- 



Fig. 5. — (A) Section of prepuherty abdominal (estis of pig (Pig ir, Table 1 ).- (B) Same testis, 
five months after anchorage beneatli the skin of the groin. There is no evidence of a mature germinal 
epithelium. 

hibited distinct improvement over that observed initially, nevertheless the 
normal adult state was never attained. Yet, in the only instance in which the 
testis* has been available for examination at a date remote from the per- 


* This boy (see Table II, Case 3) was killed in a motorcycle accident sixteen months 
after the last scrotal detachment. Through the cooperation of Dr. George R. Dunn of 
Minneapolis, and the kindly attitude of the father, permission was obtained to secure the 
testes for histologic examination. (See Fig. 6.) 
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Fig 6 — (A) Section of retained testis (light) of a boy of 20 , obtained at the time of operation 
(XiSo). (B) Section of same testis si\ months after sciotal ancliorage (X700) (C) Photograph after 

bilateral orchiopexy. (D) Photogiaph of a spermatozoon (Xiooo). (E) Section of right testis ob- 
tained at neciopsy (X180). (F) Section indicating the piesence of spermatozoa (X700), The condition 

shown in (E) was present tlfroiighoiit the greater portion of the testis. (G) Section of an area in same 
testis indicating atrophic tubules (Xi8o). 
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formance of the (jrciiiopcxy, an histologic picture not unlike the normal was 
found throughout the greater portion of the right testis;* and in the left, 
isolated areas with a mature spermatogenesis were present throughout, though 
the tubules presenting an atrophic epithelium outnumbered the normal con- 
sideral%. Even in the right testis there were scattered areas in which the 
seminiferous tubules were devoid of germinal cells (Fig. 6). 

It is eminently significant that out of six cases ])resenting bilateral failure 
of descent, after orchiopexy spennatozoa were demonstrated in the semen in 
four. In the two in which sperm failed of demonstration, the testisf in each 
instance was of good size (though probably slightly smaller than the average 
adult normal testis) and freely mobile in the scrotum. In one of these, 
orchiopexy was performed at the age of 29. When one bears in mind the 
usual histologic i)icture of the undescended testis for this age, it is not sur- 
prising that scrotal transference at such a late date did not permit of the dem- 
onstration of spermatozoa in the semen. In the instance of the other, he was 
suffering from a fascial plane suppuration originating in a severe furunculosis 
of the lower back at the time of the semen examination. The unfavorable 
effect of illness upon sjjermatogcncsis has been elsewhere pointed out.“^ 

It is particularly noteworthy that in the two patients with bilateral failure 
of descent in which semen examinations were done before operation, no sper- 
matozoa were found. Unilateral orchiopexy has been done too recently in 
these cases to note the effect of scrotal transference of the testis upon the 
cytology of the semen. 

When one compares the results of the semen examinations:!: in the uni- 
lateral cases with those observed in patients presenting bilateral failure of 
testicular descent, the contrast is striking. Whereas, in the unilateral cases, a 
swarm of motile cells may usually be seen in any field, one not infrequently 
must search the preparation diligently to demonstrate the presence of sper- 
matozoa in the bilateral cases. In the unilateral cases lo and ii (Table II) 
39.000 and 46,000 sperm were demonstrated j^er cc. of spermatic fluid. The 
aggregate sperm count for the specimen|f in each instance was respectively 

* The greater elapse of time since orchiopcx3" was done is undoubtedfi' a prominent 
factor in the greatly improved cliaracter of tlie germinal epitlielium over that obtained by 
biopsy si.xteen months before. Yet tlie semen examination which revealed only occasional 
spermatozoa was done onlj" about a week before death. 

t Sacrifice of the right testis in the instance of the 29 j^ear old man (Table II, Case 4) 
was done by choice; in the case of J. M., aged 18 (Case 6) a left sided orchiopex}’ was 
done at the same time that a right retained testis was excised because of torsion of the 
cord and infarction of the testis. 

4 Failure to demonstrate spermatozoa in the instance of tiie two unilateral cases (12 
and 13) is quite understandable for in each instance a biopsj" had been made on each testis 
with the patient’s consent at the time of the unilateral scrotal detachment about ten days 
before the semen examinations were made. The writer has previously called attention to 
the temporary unfavorable effect upon the histology of the testis of operative manipulation 
of either testis or spermatic cord.^^ 

11 Ejaculated specimens; semen examinations on fluid obtained as a result of prostatic 
massage are particularly untrustworthy, sperm not infrequently being absent in the secre- 
tion of ward patients with scrotal testes. 
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78,000,000 and 460,000,000. A dilution of one to ten with saline was made 
in a white blood cell counting pipette and several counts were made from 
each specimen in a regular blood cell counting chamber, after movement in 
the preparation had ceased (Fig. 7, A and B).* 



Fig. 7 — (A) Condition after bilateral orchiopexy in Case J. The photographs made at intermediate 
stages of the operative procedure are shown in Fig. 13, Surg,, Gynec., and Obst., vol. 54 ;. P- 3ip, 1932. 
(B) Iron hematoxylin stain of a smear of the semen; several spermatozoa can be seen in every field 
(X700). A cell count was not done, but sperm did not appear as numerous as in Fig. 7,C in the fresh 
preparation. (C) The same preparation in a unilateral case after orchiopexy (X700). (Case ii, 
Table II. There were 46,000 sperms per cm. 

The writer has examined histologically a large number of undescended 
testes from the dog, pig, horse, and man. In no instance has a mature sper- 
matogenesis been observed. f In retained testes which are just past puberty, 



Fig. 8. — (A) The section of a retained testis of an adult pig. (B) Smear from one of the seminal 
vesicles showing spermato.zoa (sperm have also been found on smear of the cut surface of the testis and 
from the seminal vesicle in an adult pig with bilateral abdominal testes.) It is interesting to sec that 
such a poor germinal epithelium may elaborate spermatozoa. 


spermatogonia and spermatocytes can usually be found in large numbers in 
most of the tubules (Fig. 2, C). With increasing age, these disappear and 

* Mrs. Gleva L. Erskine, Medical Technician, kindly made these counts for me and 
with tlie help of Mr.s. Anna L. Johnson of the laboratory of neuropathology, prepared the 
sections shown in Fig. 7, B and C. 

t The abdominal testes of four horses were made available to me through the 
courtesy of Doctor Boyd. Though no spermatozoa were found (smears not made) it is 
my impression that the germinal epithelium of the horse is far better maintained in a 
retained testis than that of man, pig, dog, or bull. 

887 



OWEN H. WANGENSTEEN 


Amral'i of Runjcrv 
Isovcml)cr, 10r,5 


eventually only the outlines of the tubules with a few Sertoli cells and sper- 
matogonia persist. With the experience in mind of being able to demonstrate 
spermatozoa in the semen when the tissue removed from the testis (at the time 
that the scrotal attaclnnent was undone following bilateral orchiopexy) failed 
to exhibit complete spermatogenesis, observations have been made on pigs with 
undescended testis at the Armour packing plant in South St. Paul* Tissues 
were excised from the following organs in pigs with undescended testes: 
testis, epididymis, seminal vesicle, prostate, and the bulbo-urethral gland. At 
the same time, smears were made from the cut surface of testis, epididymis, 
and seminal vesicle, and after staining, these sections were studied for sper- 
matozoa. These observations will be later jmblishcd in more detail together 
with my associates, Drs. George Bergh and Charles Rea. Suffice it here 
to say that we frequent!}'’ were able to demonstrate spermatozoa in a smear 
made from the cut surface of the testis and from tlie interior of tlie seminal 
vesicle, when a stud}’- of the histologic sections of the testis revealed a very 
atrophic germinal epithelium (Fig. 8).t Similar studies on the semen in 
bilateral unoperated human cryptorchids will probably also occasionally reveal 
the presence of spermatozoa. I am inclined to believe, therefore, that whereas 
such cryptorchids are usually sterile, they may occasionally be potentially 
fecund in the early years after jniberty. 

However, the improvement aflforded the germinal epithelium of the un- 
descended testis by scrotal transference attests the virtue of orchiopexy. An 
undescended testis proper!}^ anchored in the scrotum before atrophy of the 
germinal epithelium has occuri'ed, is, as has been ijKlicated, capable of a mature 
spermatogenesis. 

Cause of Lack of Uiiifonii Restoration of Germinal Efithcliuin after 
Orchiopexy . — Just why such a testis does not produce spermatozoa with the 
same profusion as the norma! is not apparent. The normal testis of the dog 
elevated to the peritoneal cavity and later i-eturned to the scrotum reproduces 
again a quite normal germinal epithelium. 

Before demonstrating the presence of spermatozoa in the semen of cryp- 
torchids after bilateral orchiopexy, I was inclined to blame the abnormal 
separation of vas deferens and testis, believing that this anomaly might be asso- 
ciated with obstructions in the epididymis or efferent ductules. This finding 
is a frequent occurrence in undescended testes (Fig. 9). On three occasions 
when operating for failure of testicular descent, I have not been able to demon- 
strate the presence of a testis after carrying the search well into the retro- 
peritoneal region, though a vas deferens in each instance was readily found. 
It has been adequately shown that ligature of the vas deferens does not cause 
atrophy of the germinal epithelium. Still, ligation of the excretory ducts of 

* Tlirough the coiirfcs’V’ and cooperation of Mr. H. L. Wilkiii.son, Assistant Manager, 
and Drs. Thomas and Earl Lowe, pliysicians to the plant. 

f These observations clearlj^ indicate that smears of the cut surface of the testis and 
from the seminal vesicle are a far more reliable index of the absence or presence of 
spermatozoa than a study of an histologic section of the testis. 
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other glands such as the liver, pancreas, kidne)^ or salivary gland is invariably 
accompanied by profound histologic changes. I rather felt that this difference 
in behavior was due to the intervening long coiled tubular duct, the epididymis. 
Every gland with an excretory duct has a certain secretory pressure. Should 
the epididymis act as a buffer, one ought to find very low pressures in the vas 
deferens. Recently my associate. Dr. John R. Paine, and I have measured 
these pressures in patients having division of the vas deferens before trans- 
urethral resection of the prostate. Low pressures were invariably found. 
(Results of this study will be published elsewhere.) 



Fig 9 — Photograph showing separation of epididymis from the testis in the retained testis of a 
pig A similar separation of testes and epidid>mis is found ficqucntly in human cases, though usually 
less marked than shown heie. 


The demonstration of spermatozoa in the semen of ciyptorchids effectually 
puts aside the premise that obstructions are present in the duct system. The 
suggestion that it may be a hormonal influence upon the germinal epithelium 
appears to be adequately set aside in the normal condition of the scrotal testis 
in unilateral cases, d'hc contention of John Hunter that the germinal epithe- 
lium of the undcsccnded testis jiossesses inherent diminished potentialities can- 
not be gainsaid, but certainly the epithelium of such a testis after scrotal 
fixation exhibits regenerative properties within certain limits. 

889 



OWEN H. WANGENSTEEN AnnaU or Snrcery 

November, 1035 

That satisfactory scrotal fixation is an important determinant has long 
been apparent in the size of the testis as correlated with its scrotal position. 
With the comparative sperm counts in mind observed in unilateral and bilateral 
cases after orchiopexy, it would apj^ear that some factor other than technical 
considerations affect the issue. Nevertheless, a good scrotal anchorage per- 
formed at the optimal time (just before puberty) and without blood vessel 
damage affords the undescended testis the greatest promise. 

As the years go b}'^, and some of the patients with bilateral failure of 
testicular descent for whom I have performed bilateral orchiopexy marry, an 
opportunity will be afforded to note the extent of their potential fertility. 
Certainly it would appear that paternity is possible in such a patient as A. K. 
(Case 5, Table II), who has goo.ooo sperms ])er Cm. of semen with only one 
testis brought into the scrotum. When one contemplates the lavish prodigality 
with which the reproductive capacities of the normal male are endowed, he 
must feel stirred by a profound and unfathomable wonder concerning the 
reasons which prompted nature in this profligate provision. 

Practical Considerations . — The results of this study indicate that orchio- 
pexy when well performed is not alone a cosmetic procedure but a functional 
operation as well, in that it accords the retained testis the most favorable ad- 
vantage possible for normal development. In bilateral failure of descent (20 
per cent of the cases in my ex])erience), the need for the operation may be 
readily appreciated. The best time for the operation is just before puberty. 
Inasmuch as pubescent changes become apparent in most boys between 12 
and 13 years, the necessary operative procedures, by election, should be done 
so that the testes will be in the scrotum when the testicular changes incident to 
puberty occur.* 

The operation might well be deferred until 9 to ii years of age unless an 
associated hernia or pain prompts its earlier performance. As has been 
pointed out previously, the testis grows but slightly if at all from birth to 
puberty. Similarly, the histology of the newborn’s testis and that of the child 
of 1 1 years, whether the testis be scrotal or retained, are quite identical, and 
occasionally a testis will descend spontaneously. The frequency of this occur- 
rence, however, cannot be as great as my medical colleague Dr. Drake'’ has 
recently indicated. It is to be recalled that he observed ii patients with 
undescended testes among 260 boys between the ages of nine and 19 in a 
St. Paul day school, the average enrollment of which was 140 students. 
Inasmuch as the usual incidence of undescended testes is considered to be 
I in 500 (based essentially on military practice), it is immediately apparent 
that he was dealing with a most unusual incidence of the deformity. Even 
when it is admitted that its occurrence in children may be somewhat more 

*It is to be noted (Table II) that in the bilateral cases reported in this paper upon 
whom semen examinations were made, only one (Case i) was under the puberty age at 
the time of operation. A few of the bilateral patients operated upon at an earlier date 
were not available for purposes of the examination and others were too young to permit 
of the examination. 
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frequent than in adults engaged in military service, certainly the incidence of 
true failure of testicular descent is nothing like as common as Drake'"' found 
it in his series. Whereas the usual frequency with which undescended 
testesf are observed in the whole population is about 0.2 per cent, in males 
(adults and children) with hernia in whom retention of the testis is con- 
siderably more frequent than in the normal population, its incidence is still 
only one in 80 (Coley^$) or 1.25 per cent. No mention of hernia is made 
in any of Drake’s cases, yet the incidence of failure of descent is 4.2 per 
cent — a figure 21 times the normal frequency of the deformity. If the 
sample was consistent with the findings in a larger group, not more than 
one case should have been observed among 260 boys. This unusual incidence 
of so called testicular retention accompanied by subsequent spontaneous de- 
scent is explicable only on one basis, vis., that a number of these were instances 
of so called “spastic retraction of the testis” for which physiologic ectopy or 
“ectopie en retour” are synonymous terms. Free mobility of the testis of the 
child appears to be the normal condition, and Hofstatter^^ reports instances of 
children who at will could draw their testes up into the inguinal canal. The 
writer has not infrequently been asked to operate for undescended testes in 
children where subsequent examinations have indicated that the testis is in the 
scrotum. Of three boys in one family with alleged failure of testicular descent, 
operation was necessary in only one to bring the testis down. The others 
were classed by me as instances of physiologic retraction of the testis. 

The efficacy of the pituitary-like hormone, antuitrin S or follulutein, in 
effecting descent in bona fide cases of retention remains to be determined. To 
surgeons who have had the opportunity of noting at operation the mechanical 
restraint retarding descent, it is difficult to understand how the administra- 
tion of a drug can overcome this hindrance. Whereas the normal process of 
descent of the testis may be accelerated in the macaque monkey as Engle"^ ob- 
served, it is not very likely that true failure of testicular descent will be repaired 
by its employment. Its use in the type of case reported by Drake would be 
accompanied by phenomenal success. It is not unlikely, however, that its 
employment may possess real virtue in infants with retained testes in whom 
fixation of the testis in its abnormal position is not as secure as in adults. In 
the larger number of patients operated upon by me for failure of testicular 
descent, the testis had come out of the external abdominal ring and had 
migrated up over the abdominal wall (so called superficial interstitial hernia). 
This portion of the journey, vis., the distance between the top of the scrotum 
and the external abdominal ring is, as McGregor^'^ has pointed out, the most 
hazardous for the testis. When the impulse for normal migration is still 
active in the testis, most is to be expected from a drug which enhances this 
migratory propensity. My associate. Dr, Charles Rea, has treated 14 pa- 
tients between the ages of four and 24 with testicular retention with antuit- 

t A patent funicular process is found in most patients with undescended testes whether 
actual hernia is present or not.' 

$In a recent discussion Colej^® (Trans. Amer. Surg. Ass’n, vol. 51, p. 22, 1933) says 
that the incidence of undescended testes in 80,736 cases was 1,357 of i-6s per cent. 
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rin S (Parkc-Da^'is), givino usnaily one cc. (lOO rat units) suhcutancously 
dail}' for a montli. Jn the instance of a 24 year old boj' the testis descended 
from the inguinal po.sitiun into the upper iiorlion of the scrotum, but it was 
later anchored by orchiopexy. Aherle and jcnkinsi have ])icviously re- 
ported somewhat similar experiences Avith the use of the pituitary-like hormone 
in effecting descent of the testis. 

Unilatcval Cases . — In unilateral cases of failme of testicular descent, the 
manner of dealing with the undescended testis probably would not be so 



Fig 10 — The Technic of Orchiopex\. Establishment of cutaneous juncture between shin of 
scrotum and thigh (Courte<-j S G O , p 54, rebiinii, 1932, 1 ig 10 ) Since tins illustration nas made 
ill 1930, the author has found that a cutaneous juiictuie one thud greater in length, as indicated in 
Figs II and 12 , insuies a more satisfactorj iiiiioii The posterior row of sutuies is of chromic catgut 
000 

readil)'^ agreed upon. My own feeling is that where the patient is still young 
enough to expect improvement in the status of the germinal epithelium by 
scrotal transference that orchiopexy should be clone with the same indications 
in mind which prompts performance of the opeiation in bilateral cases. In 
patients past 30, the testis ma}!^ be sacrificed without serious loss. The oc- 
casion winch moves many surgeons to excise the unilaterally undescended testis 
“willy-nilly” is fear of malignancy. Tiue enough, the retained testis, whether 
in the abdomen or in the groin, is more likely to become malignant tlian is the 
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normal scrotal testis (probably about 50 times). Yet malignancy in the 
testis, whether scrotal or incompletely clesceiided, is decidedly an uncommon 
occurrence. I am not persuaded that scrotal fixation of such a testis protects 
against the development of malignancy, for five cases have come to my notice 
in which malignancy occurred after orchiopexy. If one were to be consistent 
in his advocac}^ of the sacrifice of tissue exhibiting an increased disposition to 
the occurrence of malignancy, he should likewise advise the removal of the 
normal cervix and breast after their period of essential function is over— a 
position so absurd as not to warrant an attempt at vindication, even though 
malignancy of these organs is the most frequent cause of cancer deaths in the 
female. In this particular, it is nccessaiy to differentiate between precancer- 
ous conditions and tissues which exhibit an increased lilcelihood to malignancy. 
The undescended testis belongs to the latter class. 

In the performance of orchiopexy, a method must be used which will insure 
a low scrotal position for the testis. Counsellor-’’ has recently discussed at 
some length the technical features to be considered. After noting the gradual 
ascent of the testis to a mid or upper scrotal position in many instances in 
which the Schuller-Bevan’'-^' “ technic was employed. I have practised an 
operation of my own design which exhibits the advantage over the Torek* 
operation, that the testis remains in the scrotum and need not be transferred 
into the thigh. The technic of the procedure is nicel}’- shown in the clear 
illustrations (Figs. 10, n, and 12) made for me by Miss Jean Hirsch. 

CONCLUSIONS 

Oliservations on patients are reported in which s])ermatozoa were demon- 
strated in the semen after bilateral orchiopexy for failure of complete testicu- 
lar descent. Proof of the presence of complete spermatogenesis in seminif- 
erous tubules of such a testis is also presented. In pigs with retained testes 
which could be brought into the scrotum by orchiopexjq spermatogenesis was 
also demonstrated. It is apparent, however, in the human cases as well as in 
the pigs in which this deformity was corrected that satisfactory scrotal anchor- 
age does not permit of the same uniform and diffuse restoration of matiu'e 
germinal epithelium which attends scrotal transference of the normal (dog’s) 
testis, temporarily elevated from the scrotum to the abdomen. 

"Whereas the results here reported would scarcely justify a stock-breeder in 
having bilateral orchiopexy performed on an animal with a valuable pedigree 
for breeding purposes, the virtue of orchiopexy in rectifying the sterility of 
cryptorchids (if still incompletely) warrants the performance of the operation 
in all suitable bilateral cases in man, for whom the right to procreate, and the 
blessings of paternity should be preserved inviolate. Apart from the con- 

* The technic of orchiopexy known in this country as the Torek" procedure would 
more appropriately be termed the Keetley^'-Torek operation. For though independently 
conceived and described, their striking similarity is apparent in a comparison of the illus- 
trations of Mr. Keetley''- and those of Doctor Meyer.’” Dr. Franz Torek who probably 
better than any other individual has pointed out the necessity for adequate scrotal fixation 
in orchiopexy first described his operation in 1909“ at which time he stated that credit for 
the new method belonged to Keetley.’” 1 ' 
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sidoration of .sterility, which docs not concern nnilatcral failure of descent; the 
same indications which determine the necessity for operation in bilateral 
cases should he apjdied to unilateral testicular retention. 
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Discussion. — Dr. Lkonard Frerman (Denver, Colo.). — I wish to take 
this opportunity to present a method of holding in jilace within the scrotum 
an undescended tcsti.s after it has been projicrly mobilized, which I have tried 
with satisfaction. 

Fio. 13. Fic. 14. 



Fig. 13. — Sliowiirg probe and infolding of covering of fesfis lo form a pocket for its reception. 
Fig. 14. — Showing probe holding testis in position. 


In this method the testis is held down means of a long silver probe 
passed through a small hole in the skin of the abdomen a short distance above 
the inner end of the inguinal incision. The lower, or eye end of the probe, 
which may be looped on itself to increase its bearing-surface, is placed in a bed 
prepared for it by infolding the tunica vaginalis with chromic gut and for 
further security a suture of gut is passed through the eye or loop. The upper 
extremity of the probe is secured to the abdominal skin with a strip of sterile 
adhesive (Figs. 13 and 14). 
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"J'he daiii^vr iif infection is nci^li^ihlc, especially if the hole in the skin fits 
the jirohc snngly and an antiseptic dressini; is used. ('Fhe fad that the probe 
is of silver also helj)s. ) 

At any time after the cati^nt anchorinj^ suture absorbs, the probe can easily 
be pulled out from above. The jiatient can be out of bed promptly. 


l^R. I'k.vnk Torhk (Xew York, X. — ^'ou have heard this very in- 

terestins^ pa]K'r of Doctor \\'anjj[ensteen referring to the functional ability of 
the anchored testis. I f we view what happens in the cases that were operated 
on by orchiojicNV, it is very easy to .see that the testicle increases in size. Also 
in many cases the jiatient himself develops remarkably after the testicle has 
been brought down, but the (lue.stion ol spermatogenesis is not nearly so 
simple. 

The experiments by Moore, which Doctor W angensteen has spoken of, 
are well known, but whether the same is true in the human species we cannot 
tell except perhajis by one clinical observation that 1 can cite. That is the 
case of a man whose testicles had been brought down by another surgeon but 
had .sli])})ed back again. 1 ie had been married a couple of years when I first 
.'^aw him and brought down the te.stes. 'Fhe marriage was childless. Eight 
years after the operation there was a child born to him. That child is now 
about ten or eleven years old and bears such a striking resemblance to the 
patient that the ])aternity can scarcely be doubted. 

Of cour.se, you can understand that it is very difficult to come to a conclu- 
sion concerning the establishment of spermatogenesis in the human species 
because we do not know whether those who are ca])able of ])rocreating after 
the ojjeration were jw.ssibly potentially ca])able before the operation. The 
difficulty is particularly great because these cases are usually operated upon 
in childhood so we cannot get any ])revious history as to spermatogenesis. 

As to the matter of bringing down the testicle by means of a probe, I 
have no experience, nor have 1 any experience with the .suction method, so I 
cannot discuss that. 

As far as the attachment of the testicle is concerned. Doctor Wangensteen 
in a ])revious communication preferred to attach it by way of the dartos, at- 
taching that to the thigh, 1 prefer to attach the testicle directly to the fascia 
of the thigh, even without the intervention of its tunica vaginalis. I have al- 
ways turned that back so the testicle is directly attached to the high. The 
object of that is to give a good chance of getting additional nutrition from a 
new source. 

In that respect it is very similar to the interesting pa])er we heard yesterday 
by Dr. Claude Beck, of providing new nutrition to the heart. He attaches 
the muscle directly to the heart, not to the j^ericardium, in order to give the 
heart a new source of nutrition. 


Doctor Wangensteen mentioned Eeetley. In my first paper on this matter 
I have given Keetley all the credit for being the first to bring down the testicle 
and anchor it to the thigh, although he did not attach it directly, but attached 
it by bringing down the gubernaculum and suturing that to the thigh. He 
said the gubernaculum is to be divided at a ])oint as high up as possible, then 
turned down and attached to the thigh, in order, as he says, that the tension 
on the testicle may not be too great. You can see from that that his operation 
is a traction method, ])ulling down by main force, and with this precaution to 
reduce tension, he still finds it necessary to insist on strong flexion of the 
thigh in the after treatment. 

_ Another surgeon who has brought down the testis by attaching it to the 
thigh is Katzenstein. In 1902 he operated, likewise with the employment of 
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forcible traction, for lie says that, as soon as he let it go, it slipped back again. 
By main force he pulled it tlirough a hole in the bottom of the scrotum and 
attached it to a Haj) of skin which he had dissected from the thigh. The 
operation was successful as far as bringing down the testicle, but it made an 
ugly appearance after the flap had been cut off from the thigh and sutured to 
the scrotum. 

Another surgeon who performed orchiopexy is De Beule, a Belgian. He 
reported two cases in which he had attached the testicle directly to the fascia 
of the thigh. This attachment, however, was also done by the traction 
method. He describes how very tensely stretched the cord was. 

There are points in Dc Bcule’s article of November, 1906, which for 
various reasons fail to be convincing. Thus, he claims priority over Kcetley 
because the first of his own two cases, was operated on in 1904, whereas 
Kcetley 's paper appeared in 1905. But if De Beule read Keetley’s article, he 
ought to have known that at that time Keetley had already operated upon 
more than 25 cases. IMoreovcr, Keetley had already shown cases in 1894 
and had published them in the Lancet in April, 1894. (I may also say, in 
jiassing, tliat I had already shown some of my cases at the New York Academy 
of Medicine before De Beule’s article appeared. Furthermore, in De 
Beule’s article there is an illustration of his second case, three and one-half 
years old, a unilateral orchiopexy, recently performed, for the gauze dressing 
of the posterior suture is still in place, showing the scrotum of the attached 
testicle to be very well developed, not stretched but hanging, although the pic- 
ture was taken shortly after the operation, and the other testicle and scrotum 
on the unoperated side exceptionally large. It almost looks as though this 
might have been a testicle that would have come down by itself. But at any 
rate, the priority of anchoring the testicle to the thigh decidedly belongs to 
Keetley and not to De Beule or Katzenstein. 

Dr. Frank K. Boland (Atlanta, Ga.). — I would like to call attention to 
a non-operative method of treating the undescended testis as practiced by my 
urologic friends, Doctors Ballenger, Elder and McDonald, in Atlanta. The 
method was instituted by them 15 years ago to develop the size of the penis. 
That the treatment would also prove effective for undescended testis did not 
at first occur to them, but it soon became evident that while the suction which 
was employed enlarged and pulled down the penis and scrotum, it had the 
same effect on an undescended testis. The treatment is used when hormones 
have failed, or as an adjuvant to hormones. The apparatus consists of a glass 
cylinder somewhat larger than the barrel of a too cc. syringe. A rubber ring 
surrounds the open end of the cylinder, while to the small nozzle at the other 
end is attached a rubber tube which is connected with a water pump. The 
patient’s pubes is well soaped, and the penis and scrotum enclosed in the 
cylinder which is pressed airtight against the pubes. The water pump is sup- 
plied with an indicator which shows the amount of vacuum that is generated in 
the cylinder, the average suction used being equivalent to from five to 30 
pounds. The best indicator, however, is the amount of vacuum which the 
patient can endure comfortably. Treatments usually are given two or three 
times a week, for from two to ten minutes on each occasion. Suction causes 
the parts to enlarge and elongate three or four times their usual size, the 
vacuum being maintained from five to 20 seconds with each suction. The 
vacuum is immediately discontinued by a turn valve at the distal end of the 
cylinder, or by a foot control. As soon as the patient feels that he has all the 
pulling he can stand, the vacuum is cut off, another suction being instituted a 
few moments later. 
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'Pwenly-six ])aticnts have lieeu treated in this manner, of ages from four 
to i6. One of the best results occurred in the i6 year old boy, who is now a 
doctor, married and raising a family. However, the most successful cases 
have been in hoys from six to eight years old. The majority of these patients 
have had iierfect results, the ]ienis, scrotum and testes being full size, and the 
testes being drawn well down in the scrotum. I have seen two such satis- 
factory results. The length of treatment has varied from one to six months. 
The patients not com]dctely cured either were too old or did not continue the 
treatment long enough. It is believed that this vacuum method is capable of 
correcting unde.sccndcd testis in any hoy of the right age. It is no doubt true 
that the testis may have descended in some of these patients without treat- 
ment. One of the authors of the method thinks testes in the abdominal cavity 
should first he transplanted into the inguinal canal by o])eration, and then sub- 
jected to vacuum therapy; while another author is of the opinion that the 
testis can he drawn down by suction, no matter how high it may be. A 
striking outcome of the ])rocedure is that not only are the exteimal genitalia 
made normal, hut the feminine characteristics, which so many of such patients 
display, arc made to disap])car. They lose weight, and the hips and breasts 
become masculine in contour. Xo serious trauma by tbe treatment has been 
noted. One patient dcvelo])ed a slight ccchymosis at the base of the penis, 
which lasted only a few days. I inquired if such manipulation of the genitalia 
ever led to masturbation, hut was informed that no such sequel has been 
reported. 

Dr. Arthur D. Bkvan (Chicago, 111 .). — I believe the successful handling 
of undcscendcd testis is a matter of anatomy, a very careful study at that. In 
undcsccndcd tc.stis, in the operation, one must free the testicle perfectly by 
the removal of the transvcrsalis fascia, the vaginal process of peritoneum, the 
cremasteric muscle, and fascia, and intercolumnar fascia, so that you really 
free the testicle comjdctely from the coverings of the cord. 

In that wa)’’ you can obtain lengthening of the cord, depending upon the age 
of the child or individual from two to five inches (Fig. 15). A^Hiere you can 
obtain sufficient lengthening so that the testis can be placed in a pocket made 
in the scrotum without any tension, you can secure admirable results without 
any fixation to the thigh or any other artificial means (Fig. 16). In order to 
retain the testis in the scrotum, a fine suture should be placed at the neck of the 
scrotum in front of the cord ; care should be taken in placing this suture so 
that it can in no way interfere with the blood supply of the testis. 

There is one point that we have employed in the technic which is interest- 
ing and important. For about five years, we have been passing a needle 
through the strong fibrous coat of the testis, and double threading a piece of 
catgut or, you can take silk, if you please, and after you have made a large 
pocket in the scrotum, pass a straight needle on a director through the bottom 
of tbe scrotum (Fig. 17), carrying this catgut with it so you have a guide, held 
by an assistant, holding the testicle well down in the pocket while you close 
the neck of the scrotum (Fig. 18). After the operation is completed this 
temporary guy rope is removed. 

In regard to antuitrin, it seems to me we have to keep our feet on the 
ground in a problem of this kind — it is a common sense problem. What in 
the world do you want to use it for even though you can produce an early de- 
velopment of the testis in a young child? Why should you give a child of five 
or six or eight years of age a hormone that would develop the testicle ? As a 
matter of fact, T think in no cases of pure, undescended testis, even though 
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you can increase the size of the testis very considerably, would you bring the 
testicle down excejit in a special class of cases which 1 have described, which 
indeed forms a very considerable class. At least in a quarter of the cases that 
arc sent to us to operate upon are not undescended testis cases at all. If you 
run your fingers down the groin in these cases, you can push the little testicle 
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right into the scrotal pocket. When you take your fingers off, they return ; 
but at puberty with the enlargement of the testis they dro]i down into the 
scrotum of their own accord. Wc have had a large experience with this type 
of case, at the age of puberty, with the enlargement of the testis, they drop 
down into the scrotum and develop normally. 
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THE UNDESCENDED TESTIS 


Du, ^YlUA^^ B. Coley (New York, N, Y,). — The subject of imdescended 
testis is one that has intere.sted nie since 1893 when I did my first operation. 
I am quite in accord witli what iDoctor J 3 eA'an has already said. I do think it 
is an anatomic problem and while I am willing to admit the results of bringing 
the testis and fixing it in the thigh arc somewhat nearer ideal than the results 
following the operation Doctor Bevan described in the late nineties and 1901 
and 1903, I do not believe that the results of this method are so much inferior 
to that of Torek as to warrant adopting the latter as a routine measure. 

1 hclicve the great majority of cases of undescended testis, if operated 
upon at the proper time, can be jiut in the bottom of the scrotum, and a very 
large number will stay there; .some will retract to the middle of the scrotum, 
and some to the external ring. I do not believe that spermatogenesis has 
anything to do with the malposition of the testis. This is an opinion that I 
expressed in 1914 at the meeting of the .American Surgical Association before 
which I reported 414 cases of o])eration for undescended testis, of which 40 
were in adults. 

Unfortunately, few surgeons attempt to follow up cases that have been 
operated upon for undcsccnded testis. In a scries operated upon by Doctor 
William A. Downes and myself at the Memorial Hospital, we traced 125 
cases from two to 20 years, which is the longest ]ieriod ever traced. While 
the results, in our opinion, were iK)t ])erfcct, they were very fairly satisfactory: 
there were no deaths in the entire series, and no return of the potential hernia 
that always exists. 

As to the frequency, I was quoted correctly; i.c., one sixty-fifth of one 
per cent. I made a study many years ago of 80.000 cases of inguinal hernia 
in the male, observed at the Hospital for Ruptured and Crippled, as regards 
relative frequency of undescended testis, and in this number I found 1,757 
undescended testes. 

Taking operative statistics, in 1908 in 4,000 cases of inguinal hernia in 
the male, we operated upon j)racticall)' 7l4 per cent of undescended testis ; in 
adults, the percentage was only 4.7. But I do not believe the question of the 
functional value of the testicle depends at all upon the place where the testicle 
is found or put. I do not think you can tell anything about it by animal ex- 
l)erimentation cither. The only way of telling whether the undescended 
testis is of functional value is to study the history of the cases you have 
operated upon for double undescended testes. 

I have had two cases of double undescended testes in both of which the 
patients become fathers of children. In both, the testes were brought down 
into the scrotum in the way outlined by Doctor Bevan, and not attached to the 
thigh. My feeling today is, that while the Torek operation is an admirable 
one and usually gives ideal results, it is unnecessary to perform such an ex- 
tensive operation in the great majority of cases, especially in children. 

Regarding the age at which to operate : we formerly operated upon chil- 
dren as young as four or six years old ; but we later came to believe that it was 
unwise to operate under 12 3'cars of age because we learned by observation 
that in a large number of cases the testis will come down voluntarily if given 
time, thus avoiding an operation. 

Dr. Owen H. Wangensteen. — This is obviously a very broad subject and 
time will afford me opportunity to comment only briefly on a few points 
ui the discussion. The novel sugge.slion of Doctor Boland is very intriguing. 
I am inclined to believe, as Doctor Bevan so well ]DUt it, that a rather large 
number of patients with alleged failure of testicular descent, cured of their 
deformity by non-operative methods, are afflicted with a condition known as 
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spastic retraction of the testis rather than true failure of descent. Any one 
who has clone a number of oj^erations for the correction of incomplete testicu- 
lar descent cannot cscai:)c the impression that the mechanical element is an im- 
portant one in hindering the sjwntaneous descent of the testis into the scrotum 
when once it has become arrested in the groin. At operation, almost in- 
variably, it is found necessary to remove many little fibrous kinks and bands 
from about the spermatic cord before the testis can be brought into the scro- 
tum. I have seen no instance at ojieration in which a jiull upon the testis and 
spermatic cord by the surgeon would permit the testis to be ])laced in the 
scrotum. A sage renowned for his wisdom once said; “To every thing there 
is a season, and a time to every jiurposc under heaven." Though I admit 
considerable trust in the jirinciple of suction, as some of you may know, I 
cannot believe that this is a jilace for its employment. 

With reference to the remarks of Doctor Torek, I should only like to re- 
mind you that as far as is known, the blood sigiply to the testis in instances of 
incomjilete descent is quite adequate. I venture to suggest that were the 
blood su])]ily of the testis deficient that mere placement of the testis in the 
thigh would not permit it to eke out of this new potential source suflficient 
nutriment to enable the testis to repair the deficiency in its germinal epithelium. 

It is ni}' belief, siqiiiorted hy ex])eriencc, that some means of adequately 
fixing the testis in the lower part of the scrotum is a highl}' essential feature 
of the operative procedure of orchiopexy. If uniformly good results are to 
he had, adequate fixation of the testis must be afforded. The facility with 
which the testis may retract after orchiojicxy, when not fixed, is certainly a 
matter of common knowledge and experience. The elements to which re- 
sponsibility may be attributed for the retraction are the components of the 
spermatic cord and the dartos muscle of the scrotum. The cremaster muscle 
is invariably cut away in the operative procedure, hence it can play no role. 
The vas deferens is relatively inelastic. The blood vessels, on the contrary, 
are quite clastic and arc no longer than they have to be. I believe that the 
blood vessels together with the dartos muscle may be held accountable for re- 
traction of the testis after orchiopex}'- when testicular fixation is not employed. 
As to the means of fixation employed, it must be a method which will hold 
the testis down for some time. In my own experience, a suture fastened to 
the testis and anchored to the thigh is inadequate ; within a few months the 
testis retracts to the vq^per jiortion of the scrotum. 

A well tempered doubt, as manifested by Doctor Coley is of the greatest 
virtue in any experimental problem. When, however, he affects to deny aiw 
relationship between spermatogenesis and an aberrant position of the testis, 
he denies the facts. That the normal testis becomes asj^ermatic when elevated 
out of the scrotum has long been known ; that its return to the scrotum 
restores spermatogenesis has likewise been established. The results of this 
study indicate that improvement in the germinal epithelium attends satisfac- 
tory scrotal anchorage of the undescended testis in man as well as in the pig. 
It is to be freely admitted, moreover, that restoration of a mature spermato- 
genesis does not occur in the same measure, after orchiopex}^ for undescended 
testis, as attends return to the scrotum, of a normal testis, previously elevated 
to the abdomen. The reason for this ditTerence remains yet unexplained, 
and may well lie, as Doctor Cole}^ implies, in an inherent diminished capacity of 
the undescended testis. 
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CURED BY THE EXCISION OF AN ARTERIOVENOUS ANEURYSM OF THE 
EXTERNAL ILIAC ARTERY AND VEIN 

William F. Rienhoff, Jr., M.D., and Louis Hamman, M.D. 

Baltimore, Mn. 

riiOM Tin: medical and suhcjical clinics of the Johns hopkins hospital, Baltimore, md. 

On January 21, 1935, a young man was referred to us for examination 
who had been ill with fever for six months. A brief story of the illness and 
a summary of the results of the examinations which were made follow: 

Case Report 

Unit Historj’ No. 60223, ^fr. J. A. W., an oil salesman, 35 years of age, entered the 
Johns Hopkins Hospital, January 21, 1935, complaining of weakness, loss of weight and 
fever of six months’ duration. Before the onset of this illness he had always been a 
healthy man. He had had several of the minor infectious diseases of childhood. At 26 
the tonsils had been removed. The onl}' point of interest relative to the recent illness was 
that at 18 years of age, I^fay 18, 1918, the patient had accidentally shot himself with a 22 
caliber rifle, the bullet penetrating the abdomen just above Poupart’s ligament. Imme- 
diately after the accident, the patient was able to walk about 50 yards. He had a very 
severe burning sensation in the right leg and bled profusely from the bullet wound. His 
companions placed a tourniciuet around the thigh which stopped the profuse bleeding, but 
the patient had lost so much blood that he fainted repeatedly while being transported eight 
miles to the nearest hospital. That evening he was operated upon by Dr. A. M. Willis 
at the Virginian Hospital in Richmond. After the operation he \vas informed that the 
bullet had torn a hole in the two large vessels which supply the right leg, and had estab- 
lished an arteriovenous communication between them. An e.xtensive retroperitoneal 
hemorrhage had occurred. The injury was followed by pronounced swelling of the right 
leg and for a while the patient was completely disabled. After a few weeks, however, 
the swelling disappeared and gradually he was able to use the leg more and more until 
finally at the end of two months he could walk about without the use of a cane. During 
the ne.xt six months there was occasionally some swelling of the ankle in the late after- 
noon and evening. If the patient exerted himself unusually, cramp-like pains in the leg 
would come on which, as time progressed, became less pronounced. All symptoms of the 
injurj’- had disappeared at the end of a year excepting some nocturnal palpitation of the 
heart, and the consciousness of a vigorous pulsation in the right lower quadrant of the 
abdomen. There had never been any dilatation, of the veins of the right thigh, leg or 
foot ; no changes in the skin ; none in the bones by roentgenologic examination ; and the 
length of the right and left extremities was the same. In 1932 the patient was examined 
by Doctor Caravati who found no abnormality except the presence of an arteriovenous 
aneurysm in the lower right quadrant of the abdomen together with moderate enlargement 
of the heart associated with a rapid pulse, varying from roo to 120 beats per minute. 

The patient’s recent illness dated from July, 1934,' when he began to feel listless and 
generally indisposed. His temperature was taken and it was found that each afternoon 
it rose to about 100°. A little later his appetite failed and in a short time he lost 30 
pounds in weight. The patient’s symptoms were thought to be the result of a mild throat 
infection. However, although the local manifestations promptly cleared up under treat- 
ment, the fever and lassitude persisted. In September he had a number of severe chills 
and the possibility of malaria was considered and he was given large doses of quinine. 
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November, 1935 

Under this treatment the temperature dropped to a lower level but the patient’s general 
condition did not improve. At t!ic end of September he was so weak and miserable that 
he went to bed and remained there up to the time of his admission to the hospital. 

During the intervening four months the condition had been very thoroughly investi- 
gated but no satisfactory diagnosis had been reached. The possibilitj’ of amebic dysentery 
was considered and he was treated with emetine, but without benefit. The fever persisted 
and he continued to lose weight and strength. Doctor Caravati took charge of the patient 
in October, 1934. At that time the physical examination showed emaciation, pallor, en- 
largement of the liver and siileen and tlie presence of the arteriovenous aneurysm. Agglu- 
tination tests with strains of Brucella were negative. With the typhoid bacillus, 
agglutination occurred in a dilution of 1 :200. The patient had received prophylactic 
typhoid vaccine about seven years before. On a number of occasions occult blood was 
found in the stools. The blood showed a mild secondarj^ type of anemia. During Octo- 
ber there was a slight leukocytosis but this soon disappeared and later the Icukocj’te counts 
varied from 6,500 to 9,000. Rocntgenographic examination of the gastro-intcstinal tract 
revealed no abnormality. Fourteen blood cultures had been made and all were reported 
negative. 

Physical Exainittalioii. — Temperature, 101°; pulse, 110; respirations, 22; blood 
pressure, systolic 1 10, diastolic 60. 

The patient was an undernourished man with a sallow, anemic complexion. He had 
evidently lost much weight and his appearance showed evidences of prolonged illness. 
Aside from his weakness and lassitude, he otherwise felt well. He had no pain or other 
local discomfort. No iictcchial spots were noted in the mucous membranes or in the 
skin. The eyes were normally prominent. The pupils were equal ; they reacted actively 
to light and accommodation. Inspection of the fundi revealed no abnormality. The 
teeth were in good condition. The phar3'nx showed nothing remarkable. The tonsils had 
been completely removed. There was no enlargement of any of the superficial lymph 
nodes. The thyroid was not enlarged. The chest was rather long and thin with a narrow 
costal angle. It was symmetrical and the movements were equal on the two sides. The 
percussion note over the lungs cverj'whcre wJis resonant and the breath sounds were 
vesicular. No rales were heard. The area of cardiac dulness was not enlarged. The 
heart sounds were clear and of normal qualit}'- e.xcept for a loud, systolic murmur in the 
pulmonary area. The pulse was regular, of high amplitude and a little quick though by no 
means collapsing in qualitj'. The abdomen was normal in appearance. The walls were 
soft and relaxed. The edge of the liver could be felt about a finger’s breadth below the 
costal margin ; the border was rounded and the organ of normal consistency. The edge 
of the spleen w'as easily felt about a finger’s breadth below the costal margin and was a 
little tender. In the right lower quadrant there was an intense, continuous tlirill on light 
palpation w’hich was associated with marked e.xcursion of the iliac vessels. On deep pal- 
pation the difference between the size of the iliac vessels on the right compared with the 
normal vessels on the left was very striking. The vessels on the right side were many 
times larger than on the left. By exercising firm pressure it was possible to obliterate 
the fistulous opening, thereby causing a cessation of the continuous thrill. It was interest- 
ing to note that occlusion of the opening did not bring about perceptible slowing of the 
pulse rate,* indicating that the fistulous communication was probably a small one. A 
hard, bony-like structure could be felt about the mass which the roentgenogram proved to 
be the calcified wall of the encysted varicose aneurysm. There was vig orous pulsation in 

* Previously called Branham’s sign, but this phenomenon was first described by 
Nicholadoni, Phlebarteriektasie der oberen Extremitat. Arch. f. klin. chir., vol. 18, 
p. 252, 1875. Branham in i8go made an independent observation of this reaction m 
traumatic arteriovenous aneurj’’sm. Cf. Dr. Dean Lewis (i) Congenital Arteriovenous 
Fistulae. Lancet, September 20, 27, 1930; and (2) The Bradj'cardiac Reaction and the 
Cardiac Changes in Arteriovenous Aneurisms. Emanuel Libman Anniversary^ Volumes, 
1932. International Press, New York. 
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llie external iliac artery just above Pouparl’s lii;ainent and in the femoral artery below. 
A strong pulsation was easily felt in the dorsalis pedis and posterior tibial arteries. 
Auscultation over the aneurysm revealed the classic maehmery-like to and fro bruit which 
was markedly diminished in intensity by deep pressure on the upper portion of the external 
iliac artery. Tlierc was no evidence of the development of a collateral circulation about 
the hip or thigh. There were no varicosities of the veins distal to the point of the fistulous 
communication. There was no swelling or edema of tlie soft parts of the thigh, leg or 
foot. Blood pressure readings : 


Right ar.n 
Left arm . . 

Right thigh 
Left thigh 


Systolic Diastolic 

120 55 

125 45 

6 o(?) 4o(?) 

120 55 


The skin temperature of the right and left lower extremities was essentially the same. 
When deep pressure was made over the external iliac artery above the fistulous com- 
munication there was marked diminution in the blood flow through the femoral artery, 
but no difference occurred in the appearance of the skin of the right extremity or in its 
temperature. These observations confirmed the impression that the fistulous communica- 
tion between the external iliac artery and vein must be a small one. Since there was no 
change in the temperature or appearance of the skin following deep pressure over the 
upper part of the external iliac artery, we concluded that the collateral circulation which 
had developed would be sufficient to prevent serious embarrassment of the blood supply 
to the extremity should the external iliac artery above the fistula be permanently occluded. 
The extremities otherwise showed no abnormality, no arthritic manifestations, no clubbing 
of the fingers. The deep reflexes were normally active. 

Laboratory E.vamiuatious. — Blood count: hemoglobin, 68 per cent; red blood cells, 
3.650,000, white blood cells, 10,000. Differential ; Polymorphonuclear neutrophiles, 65 
per cent ; lymphocytes, 32 per cent ; monoc3'tes, 3 per cent. Wassermann reaction on 
the blood serum negative. Van den Bcrgh test negative. 

Agglutination tests : Bacillus typhosus positive up to dilution of i :32o. Paratyphoid 
B positive up to dilution of i :320. Paratyphoid A., Shiga’s bacillus, Flexner’s bacillus. 
Brucella’s abortus — all negative. 

Blood cultures : 1/23/35, Streptococcus viridans, 28 colonies per i cc. of blood. 
1/29/35, Streptococcus viridans, 20 colonies per i cc. of blood. 2/6/35, Streptococcus 
viridans, 49 colonies per i cc. of blood. 

Urine: Specific gravity ranged from i.oio to 1.020. Contained neither albumin nor 
sugar. A few pus cells in the sediment. No red blood corpuscles or casts. Urine cul- 
ture: No growth. Stool: No gross blood or mucus. Benzidine test negative. Micro- 
scopically some undigested vegetable material, otherwise negative. Intracutaneous 
tuberculin test: No reaction. 

Roentgenologic Examination. — Abdomen. — ^An elliptical body clearly defined by 
calcified walls overlying sacro-iliac joints. The appearance of this structure is compatible 
with the diagnosis of arteriovenous aneurysm. A bullet is located oposite the third lumbar 
vertebra on the right side. Chest. — Increase of the shadows about the middle border of 
the lungs due probably to chronic passive congestion. There are no areas of broncho- 
pneumonia. The heart seems not to be enlarged. Tele. — M. R. 5.5, M. L. 9, A. 5.5, 
T. 28.5. 

Electrocardiogram. — Rate Ii 5 - Rhythm feino-auricular. P-R interval .14, QRS 
duration .08. Normal sinus rhythm. T I and II upright. T III inverted. Ventricular 
complexes are sharply defined. Sinus tachycardia. 

Discussion. — These observations demonstrated conclusively that the 
patient was ill with Streptococcus viridans septicemia but it was not clear 
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precisely wlierc the infection was located. It is well known that the Streplo- 
coccus viridans often invades the blood stream, sometimes even in large num- 
bers, when there is an acute septic infection, for instance, a severe acute sinus- 
itis. However, under these circumstances the septicemia is brief, for the 
organisms at once disappear from the blood when the acute infection subsides. 
Certainly there was nothing in the situation which then held our attention to 
encourage the sanguine hope that the septicemia might he such an acute and 
transient one. Quite otherwise, for all the facts (the long duration of the ill- 
ness, the persisting fever, the anemia, the enlargement of the spleen, the 
repeatedly positive blood cultures) demonstrated that there must he a focus of 
infection having direct access to the blood stream and continuously discharging 
bacteria into it. When we observe a clinical picture so characteristic as this 
one was we conclude that the focus of infection is in the heart, because wide 
experience has taught us that under these circumstances it is nearly always 
situated in that organ and, save for rare exceptions, upon the valves. There- 
fore we confidently expect to discover the unmistakable evidence of a valvular 
lesion and if the infection has existed for some time our expectation is seldom 
disappointed. 

The remarkable thing about the present case was that the anticipated evi- 
dence of a valvular defect was completely wanting. It may be that the heart 
was a little enlarged (the measurements of the teleroentgenogram being a 
trifle more than half the transverse diameter of the chest) but some enlarge- 
ment might be expected to follow as a result of the circulatory alterations 
caused by the arteriovenous aneurysm. The heart sounds were clear and of 
normal quality except that there was a systolic murmur at the pulmonary area. 
In the presence of anemia and long-continued fever it would be noteworthy if 
a systolic murmur did not appear at the pulmonary area. 

Being convinced by repeated examinations that the infection was not 
located upon the heart valves, two possibilities suggested themselves (a) that 
the vegetations were upon the endocardial surface of the chambers of the 
heart or (b) that they were situated within the arteriovenous aneurysm. 

The occurrence of vegetations upon the endocardial surface of the auricles 
or ventricles is one of the common observations of the pathologist. Almost 
every case of subacute bacterial endocarditis will show them, where they have 
extended directly from the diseased valves or where they have become im- 
planted from the infected valve which, floating to and fro, has rubbed against 
the endocardial surface. These are familiar observations, but it is another 
matter to ask whether bacterial vegetations upon the inner surface of the 
chambers of the heart ever occur as primary foci of infection, that is, when 
there is no valvular disease or congenital defect. No note of such an oc- 
currence can be found upon the pathologic records of the Johns Hopkins Hos- 
pital and both Dr. W. G. MacCallum and his associate, Dr. A. R. Rich, tell us 
that they have never seen an instance of it. Therefore, if it ever happens it 
must be a great rarity. The fact that no evidence was noticed of embolic phe- 
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nomcna in the general circulation was a point against the infection being 
located within the left side of the heart. 

Unfortunately the localization of bacterial vegetations within an arterio- 
venous aneurysm must occur almost as uncommonly as their isolated growth 
iipon the endocardial surface of the heart. A review of the literature failed 
to disclose a re])ortcd e.xample of the condition. Nevertheless there are many 
observations which led us to believe from analogy that bacteria might settle 
and grow within an arteriovenous aneurysm. We refer to the observation of 
Slrcf'tococcus viridans vegetations about the orifice of a patent ductus hotalli 
or at the site of coarctation of the aorta. We recall also an instance in which 
bacterial vegetations were situated within an aortic aneurysm. These are 
clear demonstrations that bacteria often lodge and grow upon the intima of 
the aorta at points where the vessel is constricted or its walls damaged by 
disease. From mechanical standpoints an arteriovenous aneurysm is very 
similar to an open ductus hotalli. 

These considerations led us to believe that in the present case, in all 
probability, the Slrcplococcits 7'iridans had settled and grown within the 
arteriovenous aneurysm and from this site of advantage continuously poured 
bacteria directly into the blood stream. Should this be the case then, we 
reasoned, the se])ticemia might be cured and the patient restored to health by 
excision of the aneurysm. The possibilit}'- of gangrene of the leg setting in 
after ligation of the right c.xternal iliac arteiy was discussed, but upon this 
point the surgical oi)inion was entirely reassuring. The Streptococcus iviri- 
daiis is an organi.sm of mild virulence. The view generally held is that it 
would disa])pear at once from the blood stream were there not present a focus 
from which fresh bacteria are constantly discharged into the circulation. As 
we have already said, the sudden flooding of the blood stream with Strepto- 
coccus viridans in connection with an acute infection which soon subsides is 
relatively an innocuous affair. 

As matters then stood the outlook for the patient under conservative treat- 
ment was almost hopeless. Study of anatomic specimens teaches that many 
patients get well of bacterial endocarditis. This anatomic evidence, however, 
is so glaringly in contrast to clinical experience that we are forced to conclude 
that most of those who recover must have had such mild symptoms that the 
infection passed unrecognized. When the typical clinical manifestations of 
subacute Streptococcus viridans septicemia are once fully developed recovery 
does not often follow. Therefore it was more than likely that the patient 
would die were no radical measures undertaken. 

On the other hand, excision of the arteriovenous aneurysm, should the in- 
fection he located there, held out the bright prospect of cure. It seemed to us 
that to perform the operation was I'isking little in the hope of very great gain. 
The situation was plainly and fully explained to the patient and his wife. 
Toth enthusiastically chose o]:)eration. 

Operation.— As the illustration (Fig. i) shows, the enormously dilated right common 
and external iliac arteries, overlain by the right ureter, presented in the operation wound 
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To the left and coursing along the medial side of the external iliac artcrj% the very much 
dilated and thin-walled external iliac vein joined with the internal iliac to form on the 



I'lG. I. — Drawing, made at operation, of the dissection of the aiteriovenons aneurysm Iictwcen tlie 
external iliac artery and vein. Control liitatnrc about external iliac vein was used as permanent liga- 
ture, but the control ligatuic aliout the femoral artery was removed, a permanent ligature being placed 
proximal to the departure of the deep circumflex iliac artery. 


com ilitxc art 


.conjUiaov: 

M, 


ext iliac V 



V j .) ■ / extiUacart pampiR'fo'’n? ’ 

deepcircumtleM iliac pleixus 

’'■* art cod V. 


Fig. 2. — Four cardinal points have been ligated and anenijsm has been removed, 
posterior surface, deep beneath the artery, the common iliac vein. All the visible tribu- 
taries of the external iliac vein, i.c., the femoral, deep circumflex iliac and deep epigastric 
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veins were very much dilated. The admixture of arterial and venous blood could readily 
be seen throu.eh the thin walls of the venous channels. The medial edge of the common 
iliac vein could just be observed along the corresponding margin of the right common 
iliac artery. Normally the vein at this level is covered completely by the artery. The 
main, dilated iiortion of the vein was also concealed by the common iliac artery, creating 
the false impression that the diameter of the common iliac vein was much smaller than 
that of the external. Mowever, on further dissection this was found not to be the case. 
Distal to the fistulous oiicning the external iliac artery was of normal size, or perhaps 
even smaller. On the posterior lateral surface of the artery, lying on the iliacus muscle, 
was an oval, hard mass, like a hollow chamber, which was connected with the artery and 
also the vein. One could feel a continuous thrill through its wall. The surrounding 
adhesions to the artery and the posterior position of the vein and fistula together with the 
calcification of the aneurysmal sac made separation of the individual vessels and an attempt 
to close the fistulous opening impractical and because of the size of the vessels, very 
dangerous. The common iliac artery and vein therefore were separated by blunt dis- 
section and a control ligature placed about the former. The same procedure was carried 
out on the external iliac artery and vein. The ureter and overlying pampiniform plexus 
were removed from the surface of the vessels, which were then exposed throughout their 
continuity. Permanent ligatures of oiled braided silk were placed at the four cardinal 
points ; f.r., below the fistula, around the external iliac vein distal to the entrance of the 
deep epigastric and circuinflex iliac veins; about the external iliac artery proximal to the 
departure of the deep circuinnex iliac and epigastric arteries ; above the fistula about the 
dilated common iliac vein and artery; and about the internal iliac vein (Fig. i). The 
control ligatures were removed and after pulling the permanent ligatures home the 
aneurysm w'as excised (Fig. 2). Some difficulty was experienced in controlling the 
bleeding from dilated collateral vessels on the posterior surface of the aneurysmal sac as 
these vessels were very short, thin-walled and were held patent by the iliacus fascia. 

The size of the vessels in the immediate vicinity of the aneurysm would seem to be 
worthy of record. The right common iliac artery proximal to the fistula was about the 
size of a normal aorta (Fig. 2). The left common iliac artery was perfectly normal in 
diameter. The portion of the. external iliac artery proximal to the fistula was dilated to 
the same size as the common iliac and there was some increase, but by no means so great, 
in the diameter of the internal iliac. The external iliac artery distal to the fistula was of 
normal size. The deep epigastric and circumflex iliac arteries appeared to be larger than 
normal. When the permanent ligature about the external iliac artery was pulled home 
the femoral artery immediately collapsed, but after 15 minutes had passed it again became 
distended with blood flowing into it by way of the now obviously dilated deep circumflex 
iliac and epigastric arteries. In other words, in this short space of time the flow of blood 
in these arteries had completely reversed itself and was flowing from their capillary beds 
in the opposite direction into the deep circumflex and epigastric vessels, into the distal por- 
tion of the external iliac, and into the femoral arteries. This observation was confirmed 
by a needle prick of the femoral artery which bled readily but not so vigorously as it 
normally would. The explanation for the selection by the blood flow of the capillaries 
associated with the deep epigastric and circumflex iliac arteries, instead of proceeding as 
it does ordinarily into their accompanying venous channels, lies probably in pressure differ- 
ences. The pressure immediately after ligation of the external iliac artery was zero in 
the arterial tree distal to the ligature. In the veins, however, the pressure was higher 
because the deep epigastric and circumflex iliac veins were tributaries of the portion of 
the external iliac vein forming a part of the aneurysm between the permanent ligatures. 
Therefore the patency of the veins and the intravenous pressure were maintained by the 
blood trapped in the ligated venous side of the aneurysm. The maintenance of the venous 
pressure forced the blood to the lower area of pressure in the artery and very soon re- 
established the arterial circulation. An explanation is thus afforded for the beneficial 
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effects of ligature of tlic accompanying vein when ligating the artery. Numerous c.xperi- 
mental and clinical o!).servatinn.s have been accumulated to prove the wisdom of this 
procedure but lieretofore tlie explanation of tlic modus oi)crandi of tliis beneficial venous 
stasis has not been set forth. The incision was closed according to the usual manner 



C 

posterior vfevo- 


Fig. 3 — Drawintjs of specimen. (A) Venous side of arterial venous aneurysm showing 
vegetation in the opening between the external iliac vein and aneurysmal sac. The upper or 
proximal portion of the vein has been cut across on the bias so as to give the false impression that 
the lumen of the vein is narrowed in this drawing. (B) Arterial side of specimen revealing the 
openings into aneurysmal cavity tilled with vegetations and the protruding thrombus which points 
cephalward. Dilated proximal portion of artery shows in uppei portion of illustration. The 
external iliac artery of normal size is shown below. Along the right margin of the artery is the 
dark calcified w'all of the aneurysm. The external iliac vein is on the opposite side lying directly 
behind the artery. (C) Posterior view of the encysted varicose aneurysm. 

without drainage, t'.c,, the posterior and anterior peritoneum were closed with a continu- 
ous suture of fine silk ; the anterior sheath of the rectus muscle and skin with interrupted 
fine silk sutures. The operation required five and one-half hours but the patient, having 
lost very little blood, was not in the least shocked. 
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Patliolihiic lixaiitinalioii ( Iross.- -'riu' specimen removed at operation measured 8.5 
cm. in length and consisted of a portion of the external iliac artery and vein, a portion of 
the common iliac vein, and surrounding connective tissue and fat. Attached firmly to the 
po.sterior lateral surface was an oval calcified mass nuaMinng t'^3.5^'2.5 cm. The vessels 
were opened along their anterior surfaces ami it was tlien seen that there was a com- 
municating channel hetween them and the aneurysmal sac situated about 2.5 cm. from the 
lower end of the specimen (Eig. 3). The oiiening in tiie artery and in the vein was one 
centimeter in diameter, 'j'hese openings comimtnicated witii the calcified, oval chamber so 
that the blood passed from the artery into the aneurysmal sac and then into the vein. 
This tyjx: of abnormal arteriovenous connmiiiication should be termed an encysted arterio- 
venous aneurysm. In addition to the above described apertures in the vessel walls there 
was an additional opening between the artery and vein about si.x centimeters in length 
which was in reality almost continuous with the smaller opening. Protruding from the 
cavity of the aneurysmal sac was a thrombus attached to the arterial wall which pointed 



Fig. 4. — PliotoniicroRraali of a section of the vegetations partially occliuling the 
opening hetween the artery and aneurysmal sac stained to demonstrate bacteria. 
Many chains of streptococci arc present. 


cephalward in the artery, probably as a result of eddying currents above the point of the 
fistulous opening where the artery was constricted (Fig. 3). The walls of the vessels 
were markedly thickened about the opening. The lumen of the openings into the aneurys- 
mal sac were almost completely occluded by an uneven mass of friable, yellowish-gray 
material, in appearance quite like the vegetations of bacterial endocarditis. 

Microscopic Pathology . — The wall of the artery and vein showed much chronic in- 
flammatory tissue between them. A large channel lined with endothelium connected the 
two. This channel was filled with an irregular mass of thrombus which at one point 
showed some organization, but, for the most part, was fairly fresh. It was attached to 
the wall of the channel on both sides. Scattered through this thrombus were a great many 
polymorphonuclear cells and groups of large, rather poorly preserved, mononuclear cells 
filled with great swarms of gram-positive cocci in short chains and surrounded by them 
(Fig. 4). No bacteria were seen in the tissue. 

Postoperative Course . — After the wound had been dressed it was apparent that the 
circulation in the right leg was defective, as the skin was cold and mottled by areas of 
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cyanosi.s. During the operation the leg had been elevated above the level of the heart. 
The patient was adjusted in the recovery bed so that the leg was held level with the heart 
and was surrounded with hot water bottles. At tlic end of an hour the circulation had 
improved greatly and the temperature of the skin had risen to a point a little above 
normal. The color of tiie skin was then a bright pink and the areas of cyanosis had 
disappeared. It is interesting to note what a profound effect even slight changes in hydro- 
static pressure may have upon the circulation of an e.xtremity when the circulation is 
impaired. 

When the patient reached the ward the temperature was 96°, the pulse 160, respira- 
tions 48, blood pressure systolic 98, diastolic 74. During the afternoon the pulse rate fell 
to 130. The following day the patient was much better. The pulse rate varied from 120 
to 140. The blood pressure had risen to systolic 128, diastolic 86. The color of the skin 
had changed gradually from a vivid pink to normal. For a few days there was a little 
edema of the right ankle but this disappeared as the flushing of the skin subsided. It is 
possible that cutting the .sympathetic nerve fibers about the wall of the external iliac artery 



may have caused temporary dilatation of the arterioles in the right leg and in this way 
accounted for the bright pink color of the skin and the edema. We may assume that as 
vascular tone returned the color of the skin became normal and the edema disappeared. 
The variation of the temperature of the skin coincided with changes in color ; when the 
skin was bright pink the temperature was elevated, as the skin assumed a normal appear- 
ance the temperature returned to normal. Although the circulation in the right leg was 
quite adequate to nourish the leg satisfactorily still no pulsation could be felt in any of the 
arteries and the blood pressure could not be determined. 

From then on the patient’s recovery was uneventful. The temperature, as shown in 
the chart, fell to subnormal following the operation and thereafter was never raised 
but a little above normal (Fig, 5). The patient left the hospital in good condition on 
March 9, 1935. He had gained in weight. The blood count was at that time practically 
normal, namely, hemoglobin 85 per cent; red blood cells 4,400,000; leukocytes 6,600. The 
blood pressure in the arm was systolic 130, diastolic 95. The edge of the liver could still 
be felt at the costal margin on deep inspiration but the spleen was no longer palpable. 
Blood cultures were taken two hours after the operation, again during the evening of the 
same day and on each of the succeeding six days. All of these cultures remained sterile. 
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Follozu Up . — A letter from Doctor Caravali dated April 24, 1935, described the 
patient’s condition as follows ; “I am pleased to report that Mr. W. has steadily improved. 
He is walking about without help and gaining weight steadily. There remains a slight 
edema of the right foot. He has been constantly afebrile. His pulse now ranges from 
75 to 85. No pulsation has returned in the right leg. The liver and spleen are no longer 
palpable. His blood count is now practically normal. Two blood cultures have remained 
negative.” 

On May 31, 193S, the patient came to Baltimore for a final examination. He had 
gained 40 pounds in weight, had an excellent color and was a picture of robust health. He 
had been working steadilj'^ for a month, at first for half a da}^ but during the previous week 
for seven hours. He walked about without any support and complained only of a little 
pain in the leg if he walked too far. At the end of the day there was a little swelling 
about the ankle which disapiicared during the night. The pulse was 76. The right leg 
was normal in appearance. The right thigh and calf measured one centimeter more than 
the left. No pulsation could be felt in the right femoral artery nor in any other arteries 
of the leg. 

CONCLUSIONS 

We believe that this patient has been cured of Streptococcus viridans 
septicemia h}’- surgical removal of the focus of infection. Certain interesting 
circulatory phenomena have been observed and described. 
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liiis report is based upon eight cases of carotid cavernous arteriovenous 
aneurysms treated surgically. Perhaps this condition is better known as 
])ulsating exophthalmos, a term, however, that is less correct because it con- 
notes a .symptom rather than the underlying cause; pulsating exophthalmos 
results from other causes. 

Arteriovenous aneiuysms of this t3’pe arc more common than arteriovenous 
aneurysms in any other ]Dart of the body. In fact, I think they occur with 
greater frequency than all arteriovenous aneurysms combined. There are 
now reports of over 800 in the literature. When one considers the anatomy 
of this region, it is not difficult to understand. There are vascular factors 
that are entirely different from those in any other part of the body. It is, 
I think, the only location in which an artery actuall}' passes through a venous 
channel and that accounts, as does also the situation of the lesion, for the 
high frequency of these aneurysms. 

For the production of an arteriovenous fistula in the arm, leg or neck, 
it is, of course, necessary to have a perforating wound, if the aneurysm is 
of traumatic origin, which penetrates the walls of both the artery and the 
contiguous vein. That is not necessary in the case of a carotid cavernous 
fistula because the arterial wall forms in large part the wall of the venous 
sinus so that only a tear in the carotid artery, where it traverses the cavernous 
sinus, is necessary for the production of a fistula. 

About three fourths of these fistulae are of traumatic origin, and as so 
man}’- of the lines of fissure traverse the middle fossa of the skull, it is easy to 
understand why trauma has such an important bearing on the production of 
this lesion. 

In the other or spontaneous group, the aneurysms, though fundamentally 
the same anatomically, are due to rupture of latent congenital or acquired 
aneui'ysms of the carotid artery or to arteriosclerotic patches in its wall. 

Little need be said about the clinical syndrome which is sharply defined 
and unmistakable. There is (r) exophthalmos, (2) pulsation of the pro- 
truding eye, and in the temporal region, (3) a subjective roar which to the 
observer is a systolic murmur on auscultation. 

The treatment of these aneurysms has been most varied. In general 
it has been along two lines, either from the arterial side, or from the venous 
side. I have had no experience with the venous side, although good results 
have been reported. 

On the arterial side, the favorite treatment has been total occlusion of 
either the common or internal carotid artery on the side of the lesion. How- 
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Tic 2. — Koentgenoffrani showing the clip that has heen piacetl on the internal carotid artery 

intracranially. 



(A) (B) 


Fig 3 — (A) Patient with unilateial carotid ca\eriious aneurysm, before operation (B) Same 
patient two weeks after the internal carotid artery has been “clipped” intracranially. This vessel had 
been previously ligated in the neck 
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ally increasing. Whether or not there is some permanent improvement or 
no change depends upon whether or not thrombosis begins during the period 
of reduced intracranial pressure. 
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Fig. 4. — (A and B) Two preoperative views of a patient with a right carotid cavernous aneurysm that 

arose spontaneously. 



Fig. S- — Same patient three months after operation in which the internal carotid artery was closed 
intracranially hy a silver clip. The photograph on the left .shows the scar of both the cervical and intra- 
cranial ligations, between which the aneurysm was “trapped.” 

I am mainly concerned with the treatment of those patients who have not 
been Cured by the arterial ligations, whether partial or total. The procedure 
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that I wisli to present is the placement of a silver clip upon the intracranial 
portion of the internal carotid artery just before' it divides (Figs, i and 2). 
It has been employed in two cases (Figs. 3, 4, and 5). The object of this 
attack is to isolate the aneurysm. This is not strictly correct because there 
is one sizable branch, namely, the ophthalmic artery between the point of the 
earlier ligation in the neck and the one intracranialI3^ In one case this branch 
has had no effect u])on maintaining the fistula which was cured immediately. 
In the other case it was almost a complete cure Moth complete return of 
the eyeball to normal, but a slight murmur persisted. It was necessary to 
excise most of the collateral branches entering the ophthalmic artery (i.e., 
the branches of the external carotid artery) to complete the cure. In despera- 
tion these cases have not infrequently been treated by ligation of the internal 
or common carotid arteries bilaterally and with a very high incidence of 
disastrous results. 

The exact treatment which one should use depends, of course, upon 
whether or not the carotid artery can be sacrified without cerebral disturb- 
ances. The physiologic test — compression of this artery with the thumb — 
should always be made beforehand in order to determine the exact type of 
ligation to be used. This test has long been emphasized as a necessary pre- 
requisite by Doctor Matas. Roughlj' the age of the individual is a fairly re- 
liahle guide in determining the safely or danger of total ligation, but there are 
too many exceptions to permit ligation without the compression test. In an 
elderl}'- person one could only partially ligate the internal or common carotid 
artery. When partial occlusion is advisable, I prefer the internal carotid 
and with a band of fascia. To reduce its size one half is safe in elderly per- 
sons, and in one of our bilateral cases this was immediately and completely 
effective. Total arterial occlusion is permissible only when the collateral 
circulation is known to be adequate. Intracranial ligation of the internal 
carotid artery is advocated only when all the other arterial ligations have 
failed to cure. 

Discussion. — Dr. Rudolph Matas (New Orleans, La.). — Doctor Dandy 
has given us another striking illustration of the originality, skill and boldness 
with which he has successfully attacked many of the difficult problems in 
brain surgery. In this instance he has added another technical achievement to 
the long list of innovations and advances that are so characteristic of his 
surgical enterprise. His successful intracranial occlusion of the internal 
carotid for the relief of pulsating exophthalmos is unique and probably the 
most aggressive performance thus far recorded for the cure of this dan- 
gerous and elusive vascular lesion. 

Doctor Dandy’s procedure, as I understand it, is to occlude the internal 
carotid with a metallic (silver) clip, at its exit from the cavernous sinus just 
below its division into its cerebral ,and posterior communicating branches. 
The purpose of the operation is to obliterate the abnormal communication or 
fistula existing between the internal carotid and the cavernous sinus by 
arresting the arterial flow on the distal side of the fistula, on the principle 
of a Brasdor ligation. This would cause a stasis which would favor the 
development of an obstructive thrombus in the fistula or secondary ob- 

920 



NmuTrs®" ARTERIOVENOUS ANEURYSMS 

structive changes in the artery itself. It is presumed that by occluding the 
artery intracranially on the distal side, but close to the fistula, the chances of 
obliteration would be greater than by ligating the artery extracranially, on 
the proximal side, but at a distance, in the neck. 

There are two places in which, theoretically at least, a clip may be applied 
to the internal carotid within the cranium. The first, in its free portion after 
its exit from the cavernous sinus, is relatively simple ; the second, at its en- 
trance into the cavernous sinus after leaving the carotid canal, where it lies 
hidden under its dural cover in the parasellar groove. This is anatomicall}’ 
feasible but surgicall}'’ prohibitive. A clip applied to the carotid in its free 
portion, after its exit from the cavernous sinus and after it has given origin 
to the ophthalmic artery, misses the arteriovenous fistula altogether, as this 
lies in the sinus below the clip. The onl}^ real advantage of the clip on the 
carotid at this level is that it blocks an immediate downward (reversed) flow 
from the circle of Willis into the fistula. On the other hand, it does not 
prevent a free flow from the internal carotid into the fistula, as it enters the 
proximal or cardiac side of the sinus. According to all experience, a clip ap- 
plied to the carotid on the proximal side of the fistula as this enters the 
cavernous sinus in the parasellar groove would be more efifective than a distal 
occlusion, just as a proximal ligation on the Anel principle is far more ef- 
fective for the cure of aneurysm than a distal Brasdor ligation. A mere 
glance at the anatomic relations of the internal carotid as it lies in the para- 
sellar groove Avill suffice to show how hazardous such a procedure would be, 
even though we imagined it to l)e feasilde in vivo with the brain in situ. To 
expose the artery in the middle fossa as it lies in the parasellar groove would 
necessitate an incision through its dural cover and the opening of the 
cavernous sinus. Apart from the profuse arteriovenous hemorrhage that 
would follow, the sixth nerve which closely hugs the artery here would be 
unavoidably injured, with scarcely less narrow escape of the other cranial 
nerves from the third to the sixth, if the clip were placed on the artery in 
the cavernous sinus anywhere near the middle or anterior clinoid processes. 
This, however, is an idle conjecture since it is evident that Doctor Dandy 
contemplated no such enterprise. He confines his intervention to the distal 
occlusion of the artery in its free portion at its exit from the cavernous sinus. 
In order to do this, he opens the skull by way of his well known frontal 
approach to the hypophysis through a trap-door osteoplastic and dural flap. 
The anterior lobe is then lifted and the artery is exposed and clamped as it 
emerges from the sinus between the optic nerve and the motor oculi com- 
munis. To do this, as he has done twice successfully, is a fine surgical feat ; 
but it involves, none the less, a severe cranial and endocranial trauma, ancl 
adds the dangers that are common to all intracranial operations, without in 
the least avoiding the risks of cerebral ischemia that are inherent to all 
the ligations of the common and internal carotid tracts.^ * This technic may 
be simple and its risks perhaps negligible in the hands of such a consummate 
master of brain surgery as Doctor Dandy, but even so it is a question whether 
the benefits or possible advantages of such a procedure compensate for the 
risks involved in its performance. Doctor Dandy, however, frankly admits 
that his operation is not to be resorted to as a primary procedure, or as a 
method of election, and only after carotid ligations or other less dangerous 
and less delicate extracranial methods liave failed. But, a])arl from the 

* This and following reference numbers refer to supplementary notes at the end of this 
discussion. 
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purely_ technical aspects of the o])eration, may we ask, does the intracranial 
occlusion of Uie internal carotid, on the distal side of the fistula, offer a 
greater certainty of cure and protection from relapse that would make it 
preferable to the methods that are still available when the classic carotid liga- 
tions in the neck have failed and relapse has occurred ?- 

In considering the question of relapse, we should remember that the free 
anastomoses that exist between the internal and external carotid systems 
through the circle of Willis on the one hand, and, on the other, through the 
orbital branches of the ophthalmic artery with the ophthalmic on the opposite 
side, and with orbital, facial, temporal and meningeal branches of the external 
carotid, it is always possible for the arterial current to feed the fistula as 
long as this is not absolutely closed. 

Since it is not practicable or even justifiable to attempt the direct oc- 
clusion of the fistula by attacking it in the orbit or in the sinus, f.c., in loco 
lesionis, except in advanced cases in which the visual function is lost or perma- 
nently impaired, and the saving of the eye becomes a minor consideration — 
jjracticall}'' all the methods of cure now in vogue aim at the thrombotic oc- 
clusion of the fistula indirectly by sup])ressing or reducing the arterial 
(carotid) supply to the fistula, or favoring thrombosis b}’^ sclerogenic in- 
jections on the venous side. 

If the thrombotic plug is effective and it organizes into a scar, the 
fistula is obliterated and the cure, as a rule, is complete, in so far as the 
gross objective effects of the fistula are concerned. This happens probably 
in from 40 to 50 per cent of the cases reported as “cured” by carotid ligations 
alone or combined with other methods of treatment which tend to favor 
thrombosis in the sinus or in the ophthalmic veins, and indirectly in the 
fistula itself.^ 

In a large proportion of cases reported as “improved” (from 40 to 50 
per cent), the thrombotic occlusion is only partial, and the relief will depend 
largely upon the extent of the occlusion. Jn the great majority, S3miptomatic 
relief will he experienced after a carotid ligation : the exophthalmos will 
recede, vision will be improved, pulsation will cease perceptibly, and the 
exasperating endocranial bruits will become so subdued as to be quite toler- 
able. In these cases the relief may be progressive and permanent, and a 
symptomatic cure will be effected. Judging by my own experience and by 
a careful scanning of a great number of the reported cures in the literature, 

I find that in cases in which the exophthalmos, with large pulsating orbital 
and peri-orbital veins, has figured prominently, the “cure” is only relative 
and not absolute, as a complete restitutio ab integro very exceptionally occurs."* 

In a considerable number of these reported cases (20 to 30 per cent), 
after a temporary improvement, which may last from a few hours to two 
or three years, relapse occurs, varying in time with the persistence of the 
fistula and the development of the collateral circulation. The exophthalmos 
then returns with all its aggravating subjective and objective features, visual 
defects, disturbances and frequent extension to the other eye. The patient 
is then driven to desperation and the sui’geon compelled to adopt more drastic 
treatments. 

Since the new procedure advocated by Doctor Dandy does not aim at 
a direct obliteration of the fistula, and only indirectly by temporarily reducing 
or suppressing the carotid circulation on its distal side, it enters into the 
class of indirect cures by carotid ligation, and it can give no positive assur- 
ance of cure, no more than the proximal carotid ligation in the neck. While 
recognizing that the chances of cure by clotting the fistula may be improved 
by this procedure in cases in which the carotids have been previously 
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ligated — because the fistula is then cau.ght between a proximal and distal 
obstacle put in the course of its arterial supply — it does not follow that such 
must be the result of the intervention. \Ve should remember that in the 
relapsed or rebellious cases for which Doctor Dandy has devised his opera- 
tion the collateral circulation by anastomotic routes between the external and 
internal carotid systems has had time to develop and become freely reestab- 
lished through the fistula. It would seem that, under these conditions, the 
arterial supply of the fistula will not be so materially checked, even though 
the reflux coming from the distal side through the circle of Willis has 
been cut off. 

In view, therefore, of what has ])een said, I would conclude that the intra- 
cranial occlusion of the internal carotid on the distal side of the fistula can 
offer no better chances of cure as a primary or initial procedure than by the 
extracranial carotid ligations in the neck, in which I believe Doctor Dandy 
agrees. It is only when the proximal carotid supply has been cut off by a pre- 
vious ligation in the neck that the intracranial operation has a better chance 
of proving effectual. That is, provided the collateral circulation coming from 
the circle of Willis through the opposite ophthalmic artery and the intra- 
orbital anastomosis of the external carotid has not developed sufficiently to 
nullify or counterbalance its obliterative thrombogenic effect. 

The tvvo recent operations successfully performed by Doctor Dandy re- 
dound greatly to his credit and are perhaps the strongest argument in favor 
of his method, but, much as I admire his originality, his great skill and the 
boldness of his enterprise, I regret to say that the problem of pulsating 
exophthalmos has not yet been definitely solved by his experience. 

The evidence of Doctor Dandy’s success, furnished by his two recent 
operations, is sufficient to demonstrate the surgical feasibility of his pro- 
cedure, but not sufficient to prove that it offers greater certainty of cure 
or protection against relapse, than the less brilliant but safer and more direct 
methods of treatment that are still available, with as much claim to success, 
in the same class of cases. 


SUPPLEMENTARY NOTES 

Cl) In 111}' personal experience with 8o ligations or band occlusions of the common 
and internal carotids we have had nine cases, or 11.2 per cent, in which grave cerebral 
complications have occurred, and of these six, or 7.5 per cent, died. Three others were 
saved by the timely removal of the aluminum bands which I use for this purpose. The 
most striking of these rescues from cerebral death was in an exophthalmos patient who, 
after he had been saved by the prompt removal of the band, was able to undergo a 
second occlusion two years after the first attempt, without any notable ill effects, after 
a four weeks' course of systematic and methodical compression of the common carotid 
in the neck. The patient was symptomatically cured, and reported himself “entirely 
well’’ three years after the operation ; but a photograph enclosed in his letter showed that 
the proptosis still lingered sufficiently to give a slight but distinctive feature to his face. 
(Matas, J.A.M.A., October 24, 1914)- 

(2) The problem of pulsating exophthalmos has been attacked surgically in at least 
five different directions ; 

(c) On the arterial side by the carotid route. Extracranially, in at least nine dif- 
ferent ways, including digital and mechanical compression ; partial occlusion ; ligation of 
the common and internal carotids and their branches, singly or in different combinations ; 
by the consecutive ligation of both common carotids in relapsed cases; InfracraniaUy, by 
occlusion of the internal carotid (Dandy’s operation). 
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(h) On the arterial side, by phiggiiiR the fistula itself, with muscle tissue, by way 
of the internal carotid (Brooks) ; hy plugging the fistula with paraffin injected into 
the internal carotid at its origin in the neck (Dawborn-Matas). 

(c) On the venous side: (i) by extirpation of the ophthalmic veins through the 
orbit; (2) electrocoagulation of the veins by diathermy (Fiolatox) extending as far as 
the sinus; (3) by injecting the veins with sclerogenic solutions. 

(d) By direct attack on the fistula at the apex of the orbit, with evacuation of 
the orbital contents, in eases in which vision is lost and the enucleation of the eye is 
of minor importance. 

(e) By constitutional treatment to increase coagulability of the blood by diet, gelatin 
injections and other means. 

All these methods, whether singly or in combination, claim a share of the successful 
statistics, except those in Group 2, which arc thus far purely theoretical and experimental. 
Thus far, the arterial attack by compression, and the extracranial ligation of the caro- 
tids, retains the supremacy that it has held since Travers, 130 years ago. The venous 
route, by waj' of sclerogenic injections, has not been sufficiently exploited in the modern 
sense. The direct attack on the fistula at the apex of the orbit, with or without evacua- 
tion of orbits, remains a supreme resource in old relapsed and inveterate cases in which 
vision has been lost. Accidental, or spontaneous acute tbrombophlebitis, as an intercur- 
rent complication, has proved, in the author’s experience, the most effective, complete 
and radical cure of exophthalmos in the relapsed (ligated) cases. 

(3) According to Locke, in his thorough analysis of 5S8 reported cases of pulsating 
exophthalmos during the period 1809-1923 (Annals of Suugerv, vol. 80, July, 1924), 
272 ligations of the common and internal carotids yielded 187 (68.75 Per cent) "cured” 
or “improved” by these ligations. These ligations do not include 21 bilateral consecutive 
carotid ligations in relapsed cases, with 61.91 per cent cures, nor 24 primary carotid liga- 
tions combined with orbital vein ligations, with 37.50 cures, and 33.33 per cent, improve- 
ments. 

(4) The term “cure” simply means that the abnormal arteriovenous flow through 
the fistula has been checked, but the effects of the arteriovenous lesion on the contents 
of the orbit, the eye, and tlie veins of the orbit, persist in long standing and especially 
bilateral cases, as tell-tale relics of the previous existence of the exophthalmic disorder. 

I dare say that in the majority of tiie reported “cures” faint murmurs will be heard 
with the stethoscope and by the patient himself, if he listens intently with his head on 
a pillow in the stillness of the night. Travers’ now historic case of first carotid ligation 
for exophthalmos still showed signs of the old disfiguring disorder, which could not 
escape detection by even an inexperienced ej'e, seven years after an apparent symptomatic 
cure had been accomplished by the ligation. In this connection I would say that the 
most complete and radical cures that I have known are those which have followed the 
obliterating effect of an acute, spontaneous thrombophlebitis. We have had four such 
cases, in three after failure of carotid ligations. It is this experience that has convinced 
me of the neglected advantage of attacking a rebellious exophthalmos by combining 
the carotid ligation with mild obliterating sclerogenic injections (c.p., 50 per cent dextrose 
or crystallose) into the ophthalmic veins, and in this way inducing a relativel}'^ benign 
thrombophlebitis in imitation of Nature’s mode of cure. 

Dr. Howard C. Naffziger (San Francisco, Cal.). — I understand from 
Doctor Dandy that the clipping of the carotid is, of course, distal to the 
origin of the ophthalmic artery, and I understand that there has been no 
subsequent difficulty with vision. I should think that visual disturbances 
vFOuld be common following the ligation of the carotid artery in this location 
and that collateral circulation would be inadequate, and have been fearful of 
an intracranial tie for that reason. 
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We have had about 150! these patients. Doctor Locke reported a number 
some years ago. Our experience has been the same as that of others, namely, 
that the most satisfactory results are found in those patients who have spon- 
taneous healing. We followed the progress of one patient, who had no 
treatment, for 10 or 15 years. Idis bruit remained the same and there was no 
change in his eye. A comparison of his progress with that of patients who 
had had the internal carotid tied showed very little difference. 

We have banded and tied the common carotid, but more frequently the 
internal carotid. 

In the treatment of these patients we have noted that the frequent digital 
compression of the common carotid artery is helpful. This, however, is a 
tiresome procedure and cannot always be continued for as long a period as 
is desirable. One of our patients used a trouser clip — the kind used to hold 
the trousers away from the chain of a bicycle — ■which has proved to be a most 
effective piece of apparatus. 

The pathologic change in this condition is, in my opinion, a relatively 
slow process rather than a tear. I think that there is a latent period of from 
two to three weeks in which the bruised wall of the artery becomes pro- 
gressively weaker and finally ruptures. In the literature, as I recall, the 
average time of the appearance of symptoms after injury is given as about 
21 days. In our cases the symptoms usually have appeared between two 
and three weeks after injury. 

In connection with Doctor Dandy’s procedure, I should like to ask par- 
ticularly about the circulation in the ophthalmic artery, as that would be a 
cause for worry. 

Dr. Mont R. Reid (Cincinnati, Ohio). — I think Doctor Dandy has 
made his point perfectly clear that he would not resort to this method until 
all other procedures had failed. One or two things might be stressed regard- 
ing the procedures which should be tried before resorting to intracranial 
manipulations. 

It is extremely important to pay attention to the possible collateral circu- 
lation through the external carotid artery. If one should elect to ligate the 
common carotid artery alone there will be a reversal of the flow of blood in 
the external carotid back into the internal carotid and thence on to the brain. 
Consequently, if one ligates the common carotid artery the external carotid 
should also be ligated, in order to reduce to the maximum amount the arterial 
circulation through the fistula. It may also be true that if one ligates the 
internal carotid one can further reduce the arterial circulation through the 
fistula by ligating the external carotid which anastomoses with branches of the 
ophthalmic artery. My practice has been to occlude the common carotid 
artery with a metallic band, which can be removed later if necessary, and at 
the same time to ligate the external carotid. 

I think it is advisable to attack the venous side if the arterial ligations in 
the neck fail to cure the fistula. As deSchweinitz pointed out a good many 
years ago, many of these cases have been cured by simple ligation of the 
supra-orbital vein and this might be done after the arterial ligations. It 
seems to me we may do more than ligate the vein. It might be possible to 
open it and to introduce some sclerosing solution back toward the cavernous 
sinus and thus promote thrombosis. In one of our cases we have opened the 
supra-orbital vein and tried to introduce into it a little flexible probe, some- 
thing like a miniature test tube cleaner, after dipping it into 50 per cent glu- 
cose solution. I simply bring out those points as possibly worth trying before 
resorting to the intracranial approach. 
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One other point: avc 1)elieve that the older patients are, the less likeli- 
hood there is of cerebral disturbance following ligation of the carotid artery. 
I do not know tiie exjdanation for this, unless the cerebral vessels become 
more or less rigid later on in life and are not subject to collapse of their 
walls and to the vasomotor sjrasms that you get in younger people. Cer- 
tainly our experience has been that it is safer to ligate the carotid vessels in 
older people than in young people. 

Dr. Walter E. Dandy (Baltimore, Md.). — It has been our thought in 
this procedure that perhaps the aneurysm might be isolated and the cure 
might not require tiirombosis. There is, of course, one sizeable branch — 
the ophthalmic arter}' — between the intracranial and the cervical ligatures. 

In answering Doctor Naffzigcr's query, concerning the danger to vision 
by so isolating the ophthalmic artery, I can only say that in neither of the 
two cases was there any ])ostopcrative loss. This was indeed our greatest 
concern, and both ])atients were warned that blindness of the affected e3'e 
might result. As they came out of the anesthetic the pupil on the side of 
the ligation was widely dilated, but when fully awake toward evening the 
vision was perfectly normal. 

Since the collateral circulation from the branches of the external carotid 
artery has maintained the circulation to the eye, it maj^ well be that the same 
circulation will maintain the aneurysm, though at a reduced pace, until 
thrombosis completes the cure. 

The results from deep intra-orbital ligations of the huge ophthalmic vein 
have been published by deSchweinitz, Sattler and others. Although most of 
the reports are quite meager, some of the cures are no less perfect than by 
the arterial ligations. Immediately following ligation of the ophthalmic vein 
there is always an acute alarming intensification of the exophthalmus and 
chemosis. This change is due to the strain thrown upon the remaining venous 
channels in the orbit after the sudden removal of the big venous bed through 
which the arterial blood has been making its exit. 

Then too, I have been fearful of ligating the ophthalmic vessels deeply 
in the orbit because of the danger of injuring the extra-ocular muscles or 
their nerves ; a non-focusing eye is scarcely better than a blind one. I feel 
that the safer attack upon carotid cavernous aneurysms is through the arterial 
ligation, and with proper care in the procedure, le., partial or total depending 
upon a jjreoperative determination of the collateral, there should be a minimal 
risk to life or function. I should like to repeat that when intracranial clip- 
ping of the carotid artery is necessary there is no risk to the circulation of 
the brain because the internal carotid has already been ligated in the neck. 
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INFLUENCE OF UllINARY BLADDER TRANSPLANTS ON 

HYALINE CARTILAGE 

Glover H. Copiier, M,D, 

St. Louis, Mo. 

KUOM THE nKPAUTMKN'T OP SUUGmtV, WAMHNOTOX RMVj:!tSITr -SCHOOL OP MEDICINE AND lUUNKS HOSPITAL, 

ST, LOUlb. MISSOURI 

In view of the surprising results obtained from studies of the ability of 
the epithelium of the dog’s bladder to stimulate hone formation, it seemed 
desirable to observe the effect of bladder epithelium on cartilage. 

A previous article reported the results of experiments in which defects in 
the ulnas of dogs were bridged by transplants of the mucous membrane of 
the urinary bladder of the same animal.^*’’ These experiments were based 
upon an observation of Pluggins^’ ^ who found that, if the mucous membrane 
of the urinar}^ bladder of dogs was transplanted to the rectus sheath, fascia 
lata or subcutaneous tissue, a cyst lined by bladder epithelium was produced, 
and true hone was almost always formed in a part of the wall of the cyst. 
This is true hone in that it contains haversian canals and hematopoietic mar- 
row, and its formation appears to he due to some influence of the prolifer- 
ating cells lining the cyst or their products. Osteogenesis also followed trans- 
plantation of kidney pelvis, ureter^’ ^ and gallbladder’’’ into parietal connective 
tissues of the abdominal wall, extremities and neck hut did not occur following 
similar transplantation of gastric, jejunal and prostatic epithelium. The 
connective tissue surrounding the epithelium in the urinary tract and the fibro- 
blasts within solid organs such as the kidney cortex, liver and spleen do not 
react to transplanted bladder mucosa by forming bone. The secretion of fluid 
in epithelial-lined cysts of the transplanted mucosa was found by Huggins 
and Compere® to contain relatively large amounts of calcium and phosphorus, 
as compared with the blood of the same animal, and this fact is considered a 
factor in the hone formation. Huggins^ later found the phosphatase activity 
to be relatively high in the various stages of heterotopic osteogenesis in trans- 
plants of bladder mucosa. He®’ ® also studied heterotopic formation of den- 
tine and enamel by transplantation of epithelium and pulp tissue, and found 
the reaction similar to the production of hone by transplanted urinary tract 
epithelium. Other literature concerning heteroplastic formation of bone has 
been reviewed by Huggins.® 

Our own experiments^^ indicated that the presence of a growing autologous 
transplant of epithelium from the urinary bladder of a dog stimulated osteo- 
genesis in a defect in the ulna and caused the defect to be bridged by new bone 
which resulted ordinarily in union. Control defects in the other ulna of the 
same dog which did not have a transplant failed to unite. Examination of the 
specimens indicated that the new bone was formed directly under the influence 
* Dr. William Ehrlich assisted in performing the experiments, 
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of the growing fninsplanlcd cpithciiuni of the bladder rather than to any in- 
fluence of the periosteum or of any other structure. Furthermore, the bladder 
transplant tended to prevent atrophy of the ends of the bone defects which 
uniformly occurred in the same dog on the control side with nonunion of the 
ulna. The new bone was usually formed directly in the connective tissue and 
was not preceded by the formation of cartilage. 

We were unable to explain the exact mechanism by which the bladder 
transplant caused formation of bone. Various kinds of extracts of bladder 
epithelium of dogs and hogs proved to be inactive in bringing about union of 
experimental fractures. One extract of bladder epithelium* temporarily 
raised the blood calcium and lowered the blood phosphorus when given 
intravenously to dogs. It is possible the new bone resulted in part from a 
local excess of calcium or of phosphatase which was secreted by the epithelial 
cells of the transplant. 

Method. — To investigate the effect of the mucous membrane of the 
urinary bladder on cartilage, surgical operations were performed aseptically 
on 12 dogs under ether anesthesia. It was thought desirable to use hyaline 
cartilage for the experiments since it is the most primitive and most widely 
distributed type, and is readily available in costal cartilages. The operative 
jmocedure follows : 

Sections of either the eighth, ninth, tenth or eleventh costal cartilages 
averaging from 2 to 3 cm. in length were resected subperichondrially on each 
side of the chest. In some of the animals the perichondrium was poorly de- 
veloped. The urinary bladder was exposed and a piece of the entire wall of 
the bladder approximately 3 cm. square was excised. The bladder wound 
was' sutured and the abdominal wall was closed. The mucous membrane was 
dissected carefully from the muscularis of the piece of the wall that had been 
excised. The isolated epithelial layer is of tissue paper thinness and texture. 
The small strips of mucous membrane were transplanted by stretching them 
across the defect in the costal cartilage and by suturing them in place against 
the ends of the cartilaginous defect with fine silk sutures. Usually the trans- 
plants were made to the right side of the chest only, however, in a few of the 
animals bilateral transplants were made. The wounds were carefully closed 
about the transplants with interrupted silk sutures. The control side without 
a transplant was closed in the same manner. The animals were sacrificed at 
various intervals from four days to six months after operation and the anterior 
half of the thorax was removed en masse for roentgenologic, and for gross 
and microscopic study. 

Results. — Gross Appearance . — There was no difiference of note in the 
experiments of short duration between the control side and the defect contain- 
ing the bladder transplant. In the experiments of longer duration the ends 
of the cartilage on the control side were united by fibrous tissue. There re- 
mained slight depressions at the site from which the cartilages had been 


* Made by EH Lilly. 
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rarefaction, particularly of the ends of the bones, and a definite decrease in 
the diameter of the remaining shaft. 

In the experiments of short duration with cartilage the roentgenograms 
of the transplant and the control sides were practically the same. As early 
as three weeks the defects in the cartilage that had been bridged by bladder 
transplants are occupied by a mass of calcified tissue several times larger than 
the original defect (Fig. i). The calcified mass known to he composed 
largely of bone contains many clear areas of various sizes. These clear areas 
represent jnultiple cysts formed by the proliferating bladder epithelium. In 
the longer experiments the calcified tissue in the defects cast a denser shadow 
and the clear areas are not pronounced. Furthermore, some of the ends of 
the cartilages are rarefied and the size of the defect seems slightly increased. 
These latter findings give the impression that the calcified mass has replaced 
small portions of the cartilaginous ends of the defects. This observation has 
been verified by histologic sections. 

Microscopic E.raiiiiiiatioii. — Couirols: The defects in the early experiments 
were filled with a mass of blood clot and granulatioi] tissue, and the ends of 
the cartilage are sharply; demarcated from these tissues. Throughout the 
length of the older defects there can be seen microscopically dense fibrous 
tissue (Fig. 2). The ends of the cartilage are rounded and the cartilage 
usually remains separated from the surrounding perichondrium. Occasionally 
the ends of the cartilage fuses with the perichondrium and together they join 
the mass of fibrous tissue' filling the defect. Very rarely there may be found 
in a few sections interspersed in the fibrous tissue small islands of fibro- 
cartilage, doubtless having arisen from small ])ieces of cartilage left attached 
to the perichondrium at the time of the subperichondrial resection. There is 
no evidence of invasion of the defect at either the sternal or costal end of the 
defect by proliferating cartilage or bone. The rounded ends of the cartilage 
are little atrophied, are not calcified, and have failed to regenerate. 

BLADDER TRANSPLANTS INTO DEFECTS OF COSTAL CARTILAGE 

In the seven and fourteen day experiments the defect in the hyaline carti- 
lage is filled with an organizing blood clot containing masses of bladder 
epithelium in which the cells are proliferating. Many of the masses of cells 
have formed small cysts which occur as single, multiple and multilocular types 
(Fig. 3). These early cysts do not contain a material that can be fixed and 
stained, and they are surrounded by a layer of fine, loosely arranged and 
probably edematous young connective tissue. The epithelium of the cysts 
is transitional in type, of a hardy variety, and consists usually of a number of 
layers. The shapes of the cells vary but most are ovoid. The cells of the 
superficial layers are larger and are stained less with eosin than the deeper 
ones that tend to overlap each other. Ail phases of mitosis can be seen in 
the nuclei. There is no bone around the walls of the cysts at the end of two 
weeks. The ends of the cartilage that had been resected to make the defect 
apparently viable and show no evidence of regeneration after 14 days. 
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The ends are rounded and covered with perichondrium which fuses with a 
mass of connective tissue that fills the defect. 

Sections made from the 21-day-old experiment first show that the growing 
bladder epithelial cells have the remarkable power of producing ossification of 



Fig. 2 . — Section made through an e.Kperiniental de- Fig. 3 . — The proliferating cells of the 

fqct showing the .space between the rounded cartilaginous bladder mucosa are seen to occur in masses 
ends to be filled with fibrous tissue. and in small cysts two weeks after trans- 

plantation. A layer of edematous young 
connective tissue immediately surrounding 
the proliferating cells separates them from 
the older connective tissue. 

hyaline cartilage. The epithelial cells by this time have increased in number 
and have become flattened as if the cyst were distended. The walls of the 
cysts fortunately have grown in many specimens directly in contact with 
hyaline cartilage and perichondrium, with only a very thin layer of loose 



Fig. 4. — Early destr*uctive changes have taken jilace Fig. 5. — More advanced changes have 

in the hyaline cartilage where it is in contact with the occurred at the end of eight weeks in the 
proliferating bladder cells of a cyst. Osteogenic tissue cartilage under the influence of bladder 
can be seen invading the matri.x and enlarged lacunae. mucosal cells. .Sjiiculcs of bone are being 

formed in the region of the mucosa. 

young connective tissue and blood vessels intervening. The structure found 
eventually in contact with the autotransplants and its proliferating cells is a 
fortuitous matter. Further, it is to be recalled that Huggins^ found, and we 
confirmed his findings, that bone usually does not completely surround a 
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single large cyst and that it is formed always in the vicinity of the newly 
formed epithelium rather than the original transplant. Therefore, the chance 
of position plays an 'important role in determining what tissue is brought 
under the influence of the proliferating bladder cells. It is evident, however, 
from sections that the effect of growing bladder epithelium is far reaching and 
that it is not necessaiy that it be immediately adjacent to cartilage to effect it. 

Under the influence of the bladder cells, the hyaline cartilage may be seen 
being replaced by bone and bone marrow. All phases of this transformation 
will be described from stud}'' of many sections made from specimens obtained 
from the dilTcrcnt exjjeriments. The 21-day-old exj^eriment, as well as the 
older ones, may have present several stages of replacement of cartilage by 
bone, and also show tlie formation of bone from connective tissue and from 
perichondrium. In all instances the newly formed bone is lamellar bone with 
haversian systems and contains much bone marrow. 

Marked changes in hyaline cartilage takes jdacc early when it is in contact 
with growing bladder cells that form the wall of the cyst. The epithelium is 
separated from the cartilage by a thin layer of fibroblasts and blood vessels 
only (Fig. 4). Among the early changes noted are the proliferation and 
hypertrophy of the cartilage cells which results in greatly enlarged lacunae 
that often contain several cells. The enlarged cartilage cells tend to be 
arranged in rows, more or less parallel to the wall of the cyst and are often 
separated only by narrow transverse partitions. The matrix adjacent to the 
bladder epithelium is invaded by newly formed blood vessels and young con- 
nective tissue in which osteoblasts and primitive marrow cells are constantly 
differentiating. The invading osteogenetic tissue opens the enlarged lacunae, 
breaking the matrix into irregularly shaped septa with marrow spaces between 
them. The edges of the septa that project from the main body of cartilage 
and the particles of matri.x that have been completel}' isolated stain more 
deeply than the other portions pf the matrix. This fact indicates the deposi- 
tion of calcium in the matrix and, as can be seen later, it is in preparation for 
ossification which takes place rapidly. The cartilage cells near the zones of 
calcification show signs of disintegration and mainly disappear early. 

The osteogenetic tissue between the projections of cartilage that are under- 
going calcification becomes progressively more active from month to month 
(Fig. 5). In addition to young conneptive tissue and blood vessels, there can 
be seen in the older specimens, young and mature forms of erythrocytes, 
granulocytes, }3unphocytes and 11101100)463. Multinucleated cells are numerous 
and they appear often to take a prominent part in the breaking up of the 
cartilage. Some of the cells of the osteogenetic tissue adjacent to the cartilage 
in process of calcification differentiate into osteoblasts which proceed with 
endochondral ossification. They arrange themselves around the projections 
or the islands of partially or completely calcified cartilage and form layers of 
bone, usually enclosing cartilaginous remnants that disappear. The process of 
calcification proceeds simultaneously with ossification, the zone of calcification 
shading into a zone of ossification. The spicules of spongy bone increase in 
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size, particularly in length, as the osteoblasts continue to lay down more bone 
(Figs. 5, 6 and 7). The fibers and calcified matrix of the bone are deposited 



Fig. 6. — The histologic appearance 20 Fig. 7- — A higher magnification of the 7one of 

weeks after transplantation of bladder mucosa cartilage in Fig. 6 which is being ins'aded by osteo- 
near cartilage resembles an ossification center genic tissue, 
in an epiphy.sis. The replacement of the 
hyaline cartilage by spongy bone can be clearly 
seen. Only small portions of the walls of two 
epithelial cysts show in the lower parts of 
the photomicrograph. 

in thin layers or lamellae. The spicules of bone at the end of five months have 
become quite dense but the type of bone remains spongy rather than compact. 
The spicules tend to anastomose to form trabecula and to enclose large 



Fig. 8. — A higher magnification of a por- Fic. 9. — Bone is forming after three w'ceks in 

tion of Fig. 6, showing tiabeculae of bone cartilage that is .surrounded by an epithelial w.all of 
surrounded by osteoblasts and mature bone a cyst. The bone is replacing the cartilage by a 
marrow. In the lower portion of the view more direct method than the one illustrated by pre- 
may be seen two masses of bladder cells. ceding photomicrographs. The reticular tissue of the 

marrow shows well. 

amounts of mature marrow (Fig. 8). The bone thus formed is not destroyed 
by the action of osteoclasts or osteolytic agents and it shows no tendency to 
atropliy. Osteoclasts are comparatively rarely seen in any of the sections. 
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The total amount of hyaline cartilage replaced by endochondral bone 
formation is not large at the end of five months. The process, however, had 
been progressive and doubtless more cartilage would be replaced if the experi- 
ments had been allowed to continue longer. 

Some of the sections showing the process of transformation of cartilage 
to bone that has been described, also shows less commonly a more direct 
method of replacing cartilage by bone. The two processes may proceed 
simultaneously in dififerent regions, sometimes aliout the same cyst of vesical 
epithelium. Sections made from the 21 -day-old experiment show new bone 
with marrow to have replaced already considerable cartilage by this different 
method (Fig. g). The cartilage in the region of the bladder epithelium and 
at some distance from it has been stained pink with eosin, indicating probably 
that some calcification of the matrix has taken place. The lacunae are evenly 



Fig, 10 . — Higher magnification of a Fig. ii. — A small piece of cartilage has been corn- 

bone forming zone of Fig. g. The collagen- pletcly replaced by bone and bone marrow at the end 

ous fibers can be seen among the cartilage of three weeks. The bladder epithelium surrounds the 

cells and calcified matrix. A thin layer of region and in one place occurs as a p.apillary prolonga- 

osteoid tissue lies between the single epithe- tion. The pei iostcal layer can be distinctly' seen next 

loid layer of osteoblasts and the bone. An to the bone,, jiarticularly in the upper portion, 
osteoclast in the lower left portion of the 
picture has begun to separate a spicule of 
bone. A very young marrow space is near 
the center. 

distributed up to the area adjacent to the line of ossification. Although here 
the cells are moderately compressed, the lacunae and their cells retain their 
identity and appear quite distinct. In this same region the character of the 
intercellular substance changes so that the collagenous fibers of the cartilage 
are visible. These fibers and the rest of the matrix become more confluent 
and stain more deeply. The calcified zone changes almost abruptly into an 
ossified zone, however, without a strict line of demarcation. Most of the 
lacunae disappear. A few of the cells are enmeshed apparently in the newly 
formed bone which is being laid down on the calcified cartilage by a single 
row of osteoblasts that line the peripheral margin of the bone (Fig. 10). 

Several spicules of bone have been made and displaced from the zone of 
ossification by this method. The spicules are separated as they are ossified 
presumably by two methods. Osteogenic tissue is found enclosed in small 
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spaces which increase in size particularly lengthwise, separating the spicules 
from the zone of ossification as the process is completed. The osteogenic 
tissue or primitive marrow multiplies and provides among other things osteo- 
blasts for the deposition of new layers of bone on the spicules that have sep- 
arated. Simultaneously the separation of spicules is aided by the resorption 
of bone by a few osteoclasts found lying in little depressions which they have 
hollowed out in the new bone. The peripheral bone spicules that have been 
separated are partially surrounded by a layer of osteoblasts and are separated 
from the adjacent bladder cells by a small amount of loose connective tissue. 
Between the bone spicules are comparatively large spaces filled with bone 
marrow. In the meshes of the reticular connective tissue are found a pro- 
fusion of the many different types of marrow cells. This process of bone 
formation is rapid. At the end of 21 days small areas of cartilage have been 



Fig. 12 . — Cartilage is being replaced directly by Fig. 13 . — A thin layer of bladder 

bone. This process at the end of eight weeks is epithelium surrounds the hone which had 
essentially the same as the one found at the end of its inception in perichondrium. The layer 
three weeks and is shown in Figs. 9 and lo. of very active osteoblasts can he seen ad- 

adjacent to a thin layer of osteoid tissue 
which is beside the hone. 

completely replaced by spongy bone and marrow. The spicules tend to 
anastomose to form trabeculae and are surrounded in part by periosteum 
(Fig. II). 

This process of bone formation is found in sections made from older 
experiments. The region of the collagenous fibers between the normal car- 
tilaginous matrix and the bone is wider and is more vascular than is found 
earlier. The bone is sharply demarcated from this latter region (Fig. 12). 

The perichondrium about the cartilage at a distance from the bladder 
epithelium has little evidence of activity. However, in a region where the 
epithelium is adjacent to perichondrium and cartilage there is evidence of 
marked activity. The cells of the cartilage proliferate and the matrix becomes 
calcified. Osteoblasts are formed from the perichondrium and from osteo- 
genic tissue between the cartilage and the wall of the cyst. These osteoblasts 
rapidly produce layers of bone which replace the cartilage. Moreover, bone 
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is readily formed where bladder epithelium and perichondrium only are ad- 
jacent to each other (Fig. 13), The cells of the inner layer of the peri- 
chondrium multiply rapidly and osteoblasts are formed that promptly manu- 
facture bone. In this region may be seen very well a thin layer of material 
immediately adjacent to the row of osteoblasts that stains pink rather than 
red with eosin. As this so called osteoid tissue becomes ossified a few of the 
osteoblasts are enclosed in the bone and so become osteocytes. As the deposi- 
tion of bone continues the character of the cells of the inner layer of the 
perichondrium changes. The nuclei become more numei'ous, mitosis is 
common, and the cells do not stain so deeply with eosin. This layer of tissue 
may now be referred to as periosteum. The outer side of the spicule of bone 
is very close to the cyst rvall, only a thin layer of cells intervening, some of 
rvhich are osteoblasts. It appears though that the lamella are nearly all laid 
down on the periosteal side. Small marrow spaces may be seen in the young 
bone. 

Bone may be formed directly from connective tissue under the influence 
of growing bladder cells, in addition to the different methods of replacing 
cartilage by bone that have been described. This former process is similar to 
that which was first noted by Huggins.^ Sections made from short term ex- 
periments show a spicule of bone to have already formed (Fig. 14). It is 
apparently separating from a sharply demarcated zone of calcified connective 
tissue derived from abutting connective tissue. The sharpness of the change 
from uncalcified to calcified connective tissue and to bone without visible 
agents between the layers of tissue is notable. On the edge of the bone 
peripheral to the site of ossification is a layer of osteoblasts. These cells also 
surround the bone near the cyst wall. Small round areas of primitive marrow 
can be seen in the spicule of bone and in larger areas adjacent to it. 

A few of the sections made from older specimens indicates that under the 
influence of the epithelial cells of the cyst wall, cartilage ma)'^ be formed from 
dense connective tissue which in turn is replaced by bone (Fig. 15). In por- 
tions of the zone of calcified tissue may be seen lacunae. This region of car- 
tilage is invaded by osteogenic tissue which leaves septae and islands of calci- 
fied tissue that are surrounded by osteoblasts and osteogenic tissue. The 
osteoblasts lay down new bone about the remnants of cartilage and in con- 
nective tissue. Ossification proceeds in this manner until bone formation is 
complete. 

RESUME AND COMMENTS 

Small defects in hyaline cartilage of the dog failed to regenerate in six 
months after costal chondrectomy even though the perichondrium is not re- 
moved. The experimental defects in the cartilage become filled with fibrous 
tissue. Similar defects in costal cartilage that have been bridged by autog- 
enous transplants of urinary bladder mucosa become filled after a time with 
a mass consisting of spongy bone, bone marrow, and epithelial cysts. Under 
the influence of the proliferating cells from the transplanted bladder mucosa, 
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the cartilage cells hypertrophy and create greatly enlarged lacunae. The cal- 
cified matrix is broken into particles which become ossified by the invasion 
of newly formed blood vessels and young connective tissue, in which osteo- 
blasts and primitive marrow cells are constantly differentiating. The histo- 
logic picture closely resembles endochondral ossification that takes place in 
the calcification zone of the epiphyseal ends of the growing long bones where 
hyaline cartilage is replaced with osseous tissue. Bone resorption and re- 
placement, however, do not follow the original bone formation in our experi- 
ments, nor does the costal cartilage constantly proliferate to furnish new 
material for invasion by osteogenic tissue as ordinarily happens at the ossifi- 
cation center of an epiphysis. Simultaneously with the preceding process 
there may he formed a layer of perichondral bone from the inner layer of the 
perichondrium. The perichondrium becomes periosteum with the deposit of 
perichondral bone. None of the sections reveal any evidence that perichon- 
drium has been stimulated to produce cartilage. 

The repair of experimental fractures apparently has many features that 
are analogous to the endochondral ossification that occurs under the stimulus 
of bladder epithelium. Ham^- found the usual repair of a fracture in rabbits 
to be due to osteogenic cells capable of differentiating into either bone or 
cartilage. The matrix of the cartilage of the callus becomes calcified, the 
lacunae enlarged and coalesced. This region is invaded by osteogenic cells 
and the calcified matrix differentiates directly into bone. 

A less common hut a more direct replacement of cartilage by bone is ac- 
complished under the influence of the proliferating bladder mucosa. Osteo- 
blasts deposit a layer of osteoid tissue, which quickly become bone, upon a 
zone of heavily calcified matrix. The transformation from cartilage to bone 
is speedily accomplished without the destructive changes in the cartilage that 
we have described as simulating the calcification zone of an epiphysial end of a 
long bone. Apparently the calcified matrix acts as a local deposit of calcium 
salts for the adjacent osteogenic tissue which has given rise to osteoblasts and 
marrow. This process is not strictly analogous to direct or intramembranous 
ossification in that this latter method characteristically is not associated with 
cartilage but is formed directly from embryonal connective tissue. The re- 
placement of cartilage by bone is direct, however, and as in intramembranous 
bone formation the bone is formed through the medium of osteoblasts. The 
osteoblasts, in part at least, seem to deposit their hyaline ground substance 
upon collagenous fibers of the disintegrating calcified cartilage. The growing 
bone trabeculae may be surrounded by periosteum and the spaces between the 
spicules are abundantly filled with marrow. The production of hematopoietic 
marrow in all of the experiments is as striking as the bone production. 

The latter method of production of bone from calcified cartilage is almost 
identical with the production of bone from calcified dense connective tissue. 
It is not surprising that in some instances that fibrous tissue should be changed 
into cartilage in the process of ossification. The change is quickly made and 
seemingly is accomplished under the influence of bladder epithelium. 
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The histogenesis of the bone' is the same in the diflferent types of ossifica- 
tion found in our experiments in that the bone is actually formed by osteo- 
blasts-. Osteoblasts are formed readily from young connective tissue under 
the influence of bladder epithelium. 

The nature of the agent derived from proliferating mucosal cells of a 
urinary bladder transplant or their products is not known but is presumably 
a physiochemical one. It has been shown to induce bone formation in certain 
connective tissues, to stimulate osteogenesis in experimental bone defects, to 
produce endochondral and a more direct type of ossification, to stimulate bone 
formation from perichondrium and periosteum, and to give rise to capillaries 
and large amounts of marrow. By inference the same force or a similar one 
is present at the ossification center of an epiphysis or at the site of a fracture. 
The agent is in eflfect a stimulus to growth and it gives rise to speculation 
whether it might be a ferment-like substance needed directly or indirectly in 
some fundamental way with the process of growth. Possibly it is produced 
normally by the urinary bladder analogous to the growth hormone of the 
anterior pituitary. 

The observations of Leo Loeb’^- in 1906 are of interest when consider- 
ing the stimulus that epithelial cells may apply to connective tissue. He 
noted the appearance of a spindle cell sarcoma in the course of the trans- 
plantation of a carcinoma into a Japanese mouse. The epithelium apparently 
transmitted its stimulus to grow to connective tissue of either the original 
animal or of the host. As a result of the stimulus emanating from the car- 
cinoma the connective tissue assumed a sarcomatous growth. Sections of the 
mouse tumor showed spindle cell sarcomata beside carcinomatous tumors. 

The derivation and nature of the osteogenic tissue that forms under the 
influence of bladder cells and gives rise to the changes that have been described 
in the cartilage and perichondrium are not finally determined by our experi- 
ments. The experiments do suggest the nonspecificity of certain connective 
tissues which as a result of a stimulus may acquire osteogenic properties and 
are capable of dififerentiating into cartilage, bone and marrow, capillaries, osteo- 
blasts, osteoclasts and multinucleated cells. The evidence is convincing that 
adult bone cells are not necessary for the development of new bone. The 
perichondrium which appears histologically to i)e similar to periosteum may 
respond functionally by giving rise to either cartilage, bone, or periosteum. 
The young connective tissue cells adjacent to the proliferating bladder epithe- 
lium and the ones that first come under their spell seem to substantiate an 
opinion of Maximow. He believed that connective tissue contains numerous 
undifferentiated mesenchymal cells, especially arranged along capillaries, 
capable of producing any type of connective tissue or blood cell. Our experi- 
ments do not indicate that the young connective tissues, or fibroblasts revert 
to an earlier type of cell (anaplasia) but rather that multipotent cells are 
stimulated to further differentiation into capillaries, osteoblasts, multinu- 
cleated cells, etc., by the bladder epithelium. It does not seem likely to us 
that the changes that have been described in our experiments are a result of 
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the local stimulation by bladder mucosal cells of specific undififerentiated 
osteogenic cells which have a widespread distribution in the body and have an 
inherent tendency to form bone alone. 

CONCLUSION 

Further experimental evidence is presented that the proliferating cells 
from an autogenous transplant of bladder mucosa of tbe dog give rise to an 
agent, which directly or indirectly, has the potentiality of altering the function 
of certain adult connective tissue. 
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THE CLINICAL SIGNIFICANCE OF EXPERIMENTAL STUDIES 

IN WOUND HEALING* 

Edward L. Howes, M.D., and Samuel C. Harvey, M.D, 

New Haven, Conn. 

FROM THE DEPARTMENT OF SURGERY, YALE UNIVERSITY SCHOOL OF MEDICINE, NEW HAVEN, CONN. 

It is commonly stated that the results of experimentation upon the animals 
commonly employed in the laboratory are not capable of transfer to man and 
therefore that such studies are of little importance. Usually this argument 
is based upon the obvious fact that not only does man differ to a great degree 
from even other primates, hut also upon a second equally obvious fact that it 
is impossible to duplicate in the laboratory the exact conditions obtaining in 
the clinic. So, in wound healing, one says the characteristics of the phe- 
nomenon in the rat have no bearing upon what may happen in man, for they 
are widely differentiated species, and, following a wound, the rat does not 
cough, vomit, or undergo many of the vicissitudes to which man is liable. 

' The argument, it seems to us, overlooks the primary purpose of the experi- 
mental method, whether concerning problems in biology or in the more 
limited field of that subject having to do with man. It is not an attempt to 
duplicate in the laboratory animal phenomena as seen in the clinic — this of 
course is impossible — but rather to simplify the situation by reduction of the 
variables to the point where generalizations may be deduced from controlled 
observations, and which may then be tested as to their validity by observations 
made on man. When such generalizations are found to be true, it is then 
possible to interpret and to predict phenomena which would otherwise be mis- 
understood or unforeseen. It is with this viewpoint that we wish to consider 
some of the results that have been obtained in the experimental study of 
wound healing in our laboratories. 

The attempt has been made to simplify the problem by observing one 
fuiK ^ioii of the healing wound which i s rpndily measurable, nameiv. the tensil e 
^strength. This when considered in terms of time enables one to observe with 
approximate exactitude the different phases of healing, and by introducing 
controllable variables to determine their effect. 

It became apparent at once that the curve of the velocity of the healing 
wound resembles that of growth in general, which in turn is like that of the 
growth of a population. Therefore the deduction was made in correlation 
with the histologic picture that we are dealing primarily and essentially, so 
far as the function of tensile strength is concerned, with the growth and 
maturation of the fibroblast. From this study, one is able to sav that fibro- 
plasia starts abrup tly at the fou r th dny nnd pTnrpprk -- » i i£ln rlprrpn q jjng vplnrify 

* The expenses of the experimental work upon which this paper is based were 
defraj^ed by Davis & Geek, Inc. 
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until a maximal strength for this phase of healing is reached around the 
twelfth to the fourteenth day and that by the sixth, approximately one third 
and by the eighth, approximately two thirds of this strength is obtained. This, 
of course, is readily checked against and correlates with surgical experience. 
This phase of fibroplasia has been studied in wounds of all tissues in which 
the normal tensile strength is greater than the maximum of the fibroplastic 
process and the velocity curves of fibroplasia are identical in type. A second 
generalization may be made to the eflfect that the healing of a wound in so 
far as the phase of fibroplasia is concerned is a phenomenon common to all 
tissues, irrespective of the specific differentiation primarily involved. This, 
while not so apparent, correlates also with surgical experience in man. 

This same phenomenon, that is, fibroplasia as measured by the tensile 
strength, has been studied in the same tissues in several species of animals 
and again there appears the common lag period, and a similar growth curve 
reaching a maximum in the same time. This suggests that one is dealing with 
a basic phenomenon common not only to all tissues but to all animals tested, 
and leads one to question the commonly accepted view that the fibroblast in- 
volved in the healing of a wound is derived by differentiation from the 
already differentiated fibroblasts of the fixed tissues involved. On the con- 
trary, the generalization is proposed that the fibroblastic phase of the healing 
of a wound is initialed by and derived from wandering and residual mesen- 
chymal elements, very slightly, if at all, undifferentiated from the embryonic 
mesenchyme, and which are present in all tissues. This abstraction unfor- 
tunately is not susceptible of correlation in man or for the moment of direct 
experimental test, although much supportive evidence may be found in the 
studies of histogenesis of these cells both in vivo and in vitro. At least it 
provides a concept which is in substance that the fibroblastic phase is a charac- 
teristic basic phenomenon in itself, derived from resting undifferentiated tissue 
and resulting at its close in relative!}'' undifferentiated fibrous tissue, which in 
its most obvious form is the scar. 

We want to make the point clear, if we can, that the concept we have is 
not that the primary healing of a wound is due to cells derived from adjacent 
fixed tissues, but from cells which appear in the early exudative process, and 
which, by growth or differentiation, become fibi'ous cells, and that the scar 
tissue itself is not a differentiated connective tissue, but is the result of a 
process specific in itself. 

Having thus established a normal curve for this phase of the healing of a 
wound, it is of importance to know what may either accelerate or decrease 
the velocity of the process. There are theoretically two changes that may 
occur ; the one, the initiation of the process may be quickened or delayed, the 
other, the growth and maturation of the fibroblasts may be either hastened 
or retarded. By no means have all the possible factors which may affect this 
process been tested. Certain fundamental variables have been studied, how- 
ever. It has been found that the initiation of growth occurs somewhat earlier 
in tlie young, but that once started it proceeds at the same rate, and that a 
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high protein diet accelerates to a certain degree the velocity of growth, per- 
haps as a result of the so called ‘‘dynamic action” of protein. This, of course, 
suggests that an increased metabolism may have a similar effect. Otherwise, 
the general and systemic factors seem to have but little or no action, unless 
they are so severe as to derange the chemical balance of the subject to a de- 
gree that in itself threatens its survival. This is the case in man, in the 
debilitated and dehydrated infant or elderly person, and in the experimental 
animal where conditions probably produce a delay in the initiation of fibro- 
plasia. 

A similar delay occurs as a result of any local situation which increases 
the exudative reaction in the wound. Infection, trauma, mechanical or chemi- 
cal, the presence of dead tissue such as blood clot or suture material, act for 
the most part by retarding the onset of fibroplasia, rather than by inhibiting 
the growth of fibroblasts once initiated. These observations bring no new 
knowledge to the clinic but should serve to emphasize once again the neces- 
sity for the protection of tissues from damage, mechanical or chemical, 
for the obtaining of as perfect a hemostasis as possible and for the burying 
of only that quantity and kind of suture material which is essential in assur- 
ing the continuity of the wound until it attains the necessary strength. One 
must constantly keep in mind that the process of healing, although easily re- 
tarded, is expedited with difficulty, and that retardation is the result of any- 
thing that will intensify or prolong the exudative phase of wound healing. 

We want to emphasize that the suture material customarily used by the 
majority of men, namely, catgut, is not only a foreign body, but a foreign 
body which induces exudative reaction, and, therefore, delays the initiation 
of fibroplasia. This is theoretical when the amount of catgut used is small. 
It is not theoretical if the amount of catgut placed in the wound is great. 
Under such circumstances, without any infection whatsoever, there will be 
delay in the initiation of fibroplasia and, therefore, delay in the healing of 
the wound. i 

Silk does not induce an exudative reaction and in the fine sizes that should 
be used is an innocuous substance. On the other hand, one has to face the 
fact that even in the best of our hospitals the amount of infection that oc- 
curs is appreciable and therefore it is probably good sense in most institutions 
to use a suture material which disappears in the jiresence of infection. 

Fibroplasia, having produced an undifferentiated tissue as a result of the 
proliferation of mesenchymal elements of low differentiation in themselves, 
one wishes to know what further may happen to the wound. It is obvious 
that certain structures heal eventually with restoration of function, as do 
bone, tendon and fascia. In others the scar serves to preserve the continuity 
of an organ, such as liver, kidney, stomach and intestine, and skin. In 
general, however, where the function is a mechanical one, differentiation 
of the fibroblasts resulting from the first phase occurs to meet the functional 
necessity. The most striking example is in the healing of fractures with the 
change from fibroblastic to osteoid tissue and from this to true bone. On the 
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other hand, where such highly differentiated fibrous tissue is not primarily 
involved in the wound, then the differentiation of the fibroblast is much 
less marked. As a generalization one may say that the differentiation of 
the fibroblast involved in the first phase of healing of the wound, proceeds 
in the same manner and to the same result as it does in the growth and 
differentiation of the embryo. In the embryo the bone, for instance, is 
differentiated from the mesenchyme by factors we do not know with any 
accuracy. I doubt if we know with any accuracy what induces the dif- 
ferentiation of a scar as in a fracture, but in all probability it is the same 
factors that are involved. Therefore it may be deduced that the differ- 
entiation of simple fibroblastic tissue into highly organized connective tissue 
structures is governed by the same factors that control the process in the 
embryo to which embryologists are devoting much attention at the pres- 
ent time. Correlative of this is experimental evidence which we have ob- 
tained, incomplete but suggestive, -that such differentiation varies according 
to species and directly as the rate of embryologic differentiation, or, in 
other words, as the rate of growth of the species concerned. 

The factors other than this that may affect the rate of differentiation have 
been only partially studied, but again as in the first phase only the extremes 
of variations in diet seem to have any influence upon the differentiation of 
bone. The second phase of differentiation, like the first of fibroplasia, is 
a fundamental thing closely allied to the similar process in the embryo. 


SUMMARY 


I From experimentation, generalizations may be derived which may re- 
ceive correlative support in the clinic. Such experimental investigation of 
wound healing leads to certain generalizations as follows: 

/ (i) The healing of a wound is a variant of growth, and a fnndament&l 

'biologic phenomenon. 

(2) The healing of a wound occurs in two phases, the first, that in which 
the most characteristic phenomenon is fibroplasia, and the second, that in 
which the fibroblasts so produced are differentiated into specific adult tissue. 

(3) The first phase, that of fibroplasia, originates in and from resting, 
relatively undifferentiated cells closely related to the mesoblast. 

(4) The second phase, that of differentiation, occurs as a result of and 
in the same manner as the original differentiation of these structures from the 
mesoblast. 

(5) The healing of a wound is disturbed only by profound systemic 
k-iaiiges, but locally healing is readily delayed by a retardation of the phase 
of fibroplasia as a result of an excessive exudative reaction. 

(6) ' These generalizations are time of the common animals used for ex- 
perimentation in the laboratory, including the primates, and also of man. 
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Discussion. — Dr. Dallas B. Phemister (Chicago, 111.). — The different 
varieties of connective tissue are repaired by cells derived largely from those 
tissues. While the early stage of repair is morphologically similar in each and 
may be grouped together under the heading of fibroplasia the later stages 
for each are different. This means that the cells active in the fibroplasia 
have potentialities for further differentiation according to the tissue from 
which they spring. Thus, newly laid down fibrous tissue from injured bone 
has a greater tendency to undergo metaplasia into bone than a morphologically 
similar tissue derived from injured fascia. Also there is not the same ten- 
dency to metamorphosis into the maturer tissue in all species. Thus, in the 
dog, bony union follows in all cases of fracture without loss of substance 
whereas non-union is fairly common in fractures in man. 

Dr. Edward L. Howes (New Haven, Conn.). — I would like to em- 
phasize one or two points briefly mentioned by Doctor Harvey, and es- 
pecially to indicate the phase of wound healing which really can be influenced 
by surgical skill. Of the periods of healing iwhich we have demonstrated, 
only the time when the wound depends on the sutures for strength can be 
affected. Tissue necrosis or infection or foreign bodies prolong its dura- 
tion and delay the onset of fibroplasia. However, once generation of fibrous 
tissue is initiated the process of fibroplasia proceeds at a uniform rate as a 
general rule, despite the difficulties which delayed its onset. The infected 
wound remains weak, therefore, not because the rate of fibroplasia is lessened, 
but because the onset of the fibrous generation is delayed. This failure of 
fibrous tissue generation may occur only in a small portion of the infected 
wound, or along the entire length of the incision. In healing per primam, 
on the other hand, the generation of fibrous tissue nearly always begins 
throughout the wound at about the same time and in the shortest length of 
time after the injury. We' as surgeons, then, have under our direct control 
the time when the wound will begin to gather strength — and this is the impor- 
tant point — that by careful surgical technic, with the minimizing of infection 
and contamination in the wound, and with the insertion of small amounts 
of suture material, we force the generation of the fibrous scar to begin in 
the shortest length of time after the wound is made. 

The maximum strength attained by the linear scar after the period of 
fibroplasia depends on the thickness of that scar, for its entire mass consists 
solely of undifferentiated connective tissue. The strength of the scar is, 
moreover, in proportion to the original strength of the tissue wounded as 
the density and differentiation of the regenerated fibrous tissue is to the 
proportion and differentiation of fibrous tissue in the original tissue wounded. 
It follows accordingly that if the tissue is cut in such a way that its greatest 
strength is interfered with, as, for example, if the differentiated bundles 
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o£ fascia are cut across, a greater strength has to be regenerated ultimately 
by the scar througli the process of diflferentiation than if the bundles were 
merely separated. Thus less strength has to be generated by healing of the 
wound in muscle than in fascia, for the density of fibrous tissue in the original 
structure is less than that in the scar. Clinical experience has for some time 
furnished one striking example of these facts which we can now recognize 
as a general principle. The McBurney incision simply divides the muscles 
and because the function stren^h of the tissues has sustained the least 
amount of interference the healing wound replaces this strength lost in a 
shorter length of time than if the muscles had been cut across with loss of 
all function. 

Dr. John J. Morton (Rochester, N. Y.).~I should like to add that 
Doctor Harvey has not brought out here the correlation between the size 
of the suture material and tissues involved in healing. I think, from a prac- 
tical surgical standpoint, that this is one of the most important things which 
he has shown. I wish he had mentioned it in his present consideration. 

Doctor Graham. — I would like to ask Doctor Harvey what effect gen- 
eral anemia and intoxication, as, for example, by prolonged general anesthesia, 
has on these curves. 

Dr. Samuel C. Harvey (New Haven, Conn.). — \Ne. have not tried out 
the effect of anemia nor experimented with the results of prolonged anesthesia. 
Of course one should not prophesy, but in general, in our experiments, we 
have been unable to find any systemic things which have any effect on this 
fundamental process of healing, aside from the age factor and possibly the 
high protein intake, which is probably, I think, related to a metabolic in- 
fluence. 

Replying to Doctor Morton relative to the size of catgut to tissues su- 
tured, I have referred to this so often I hesitate to do it again. The practical 
thing, of course, is that there is no point at all in introducing a suture into 
the tissue which has greater strength than the tissue itself. That is, to 
use a suture of zero plain catgut in approximating fat is quite ridiculous 
because the fat itself has no holding power. The finest possible suture is 
more than sufficient to approximate fat. When it comes to approximating 
fascia, which is the thing we depend upon in the main, there again we have, 
I think, an exaggerated idea of the holding power of fascia in respect to 
the size of suture. 

If any of you will try the simple test in your next laparotomy, of taking 
a double zero chromic catgut suture or one of fine silk, passing it through 
the edge of the fascia with a good bite and then yanking upon the suture, 
you will find the suture comes out of the fascia and does not break unless 
you have extraordinarily poor suture material. In other words, there is 
very little point in putting, as many do. No. i and 2 chromic catgut in fascia, 
for it is about ten times stronger than the holding strength of the fascia 
itself. 

The reason for not using large suture is, as I have emphasized pre- 
viously, that the less foreign material you put in, and catgut is definitely 
foreign material because it is absorbed by an exudative reaction which de- 
lays the onset of hyperplasia, the better will be the healing of the wound. 
Of course, this all goes back to the original contention of Doctor Halsted, 
for, not only the delicate handling of tissues and perfect hemostasis but also 
for the use of very fine suture material of a harmless nature. 
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In the course of our investigations on the water exchange of surgical 
patients it became apparent that a knowledge of the quantity of fluid the body 
loses in order to become seriously dehydrated is important. From previous 
studies we are able to calculate the amount of water needed by any given 
patient to maintain a satisfactory water balance. Some patients, however, 
are admitted to the surgical wards in a seriously dehydrated condition. For 
them, the immediate need is for more than a maintenance supply of water. 
A calculation of their water requirements must include an amount of water 
for the return of body fluids to the normal level. If it were known how 
much fluid is lost to produce serious effects, an allowance could be made for 
the water to hydrate these patients in a fairly accurate quantitative manner. 
A study is presented that furnished data on this problem. 

It was first necesary to define some measure of serious dehydration. 
Clinical observations, such as the degree of dryness of the skin or tongue are 
factors which are difficult to grade. For our purpose it was decided that a 
lack of water for the normal excretion of waste materials by the kidneys was 
an important serious effect of dehydration and a particularly suitable one to 
use as an index of dehydration, since its presence would be shown in a some- 
what quantitative manner by a rise in the nonprotein nitrogen of the blood to 
abnormal values. On this basis, the water exchange of two healthy adult 
male subjects was followed over a period of several days’ time during part of 
which dehydration was produced by withholding water until the nonprotein 
nitrogen of the blood increased to above 40 mg. per 100 cc. There is also 
presented a study of the water exchange of a patient from the time of her 
admission to the hospital in a condition of dehydration comparable to that 
produced in the experimental subjects up to the time of restoration of her 
body fluids. This permitted a comparison of the data from the experimental 
subjects with that of a clinical case. 

Experimental Subjects: Procedure . — During the entire period of the 
study, the two subjects, J. N., age 26 years and R. M., age 63 years, followed 
a constant routine of light activit)'-, which consisted mainly of walking to and 
from the hospital and a definite distance outdoors each day. Their only re- 
striction was that they avoid sweating and keep themselves just comfortably 
warm by adjusting the amount of their clothing. The water exchange of 
these two subjects was determined by the method of Newburgh and his asso- 
ciates.^ The weighing of the subjects was done on a special scale accurate 
to I Gm. The weight of all ingesta and excreta was obtained on a small 
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scale accurate to 0.5 Gm. An inijiortanl part of the method was the calcula- 
tion of the caloric expenditure of a subject from a determination of the in- 
sensible loss of weight and the urinary nitrogen. On the basis of this 
calculation during the first part of the preliminary period, a maintenance diet 
was made up for each subject and given during the remainder of the study. 
The foods selected were of a low water content. The mineral content of the 
diet was essentially constant, so that after a short period the amount of salts 
and end-products of metabolism ofTcred to the kidneys for excretion was the 
same each day. 

The preliminary period was continued until the subjects showed a fairly 

6 RAMS 



Fig. I. — Daily weisht of subject J N.. with figures along the curve indicating the 
blood nonprotein nitrogen in mg. per lOO cc. 

constant weight. The dehydration period was then started by withholding 
water. The progress of the dehydration was followed by a determination of 
the nonprotein nitrogen of the blood at the end of each 24 hour period, which 
ran from 8 am . to 8 a.m. When this value had increased to above 40 mg. 
per 100 cc. the dehydration period was terminated and water was given 
ad libitum. 

During the course of the study, estimations of the concentration of the 
venous blood by means of an erythrocyte count, a hematocrit reading (o.S to 
i.o cc. of oxalated blood in i cc. graduated centrifuge tubes), and a specific 
gravity determination (2 cc. Ga3^-Lussac specific gravity bottle) were made at 
the same time each day. The McClure-Aldrich intradermal salt solution 
test ® was also carried out on each subject daily. The result of this test in 
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relation to the dehydration will be reported later. The mouth temperature 
was determined by means of a standard Fahrenheit clinical thermometer. 
The effect of the dehydration on kidney function was also studied. The spe- 
cific gravity of the- urine was obtained by means of a specific gravity balance. 

Results: Changes in Weight of Subjects . — It is obvious that if an indi- 
vidual is fed exactly what he metabolizes, any change in his weight from day 
to day must be due to a retention or a loss of water. Since this was approxi- 
mately the condition for the experimental subjects, the progress of the de- 
hydration and recovery from it could be followed by noting the changes in 
(heir weight. This is shown graphically for subject J.N. in Fig. i. The 

GRAMS 



Fig. 2. — The same data for subject R.M. as shown for subject J.N. in Fig. i. 


figmes along the weight curve indicate the daily nonprotein nitrogen in mg. 
per 100 ca of blood. This subject lost about 4 Kg. of weight during the four 
days of his dehydration. On the first day of the recovery period an intake of 
a little moie than six liters of water returned his weight to slightly above that 
of the preliminary period. The same data for the older subject, R.M., age 
63, are shown in Fig. 2. He lost nearly 3.5 Kg. of weight when water was 
withiield for three days. At the end of this period he was just as thirsty as 
the younger subject, but was afraid that too much water would make him 
sick. With a comparatively moderate fluid intake, two days were required to 
bring his weight up to the previous level. 

WATER BALANCE OF SUBJECT J.N. 

The water exchange of subject J.N. is summarized in Table I. 
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Preliminary Period — is Days. — The water exchange of only the last two days of 
this period are shown in Table I. The water drunk is an average amount for many indi- 
viduals. The water content of the food is low, since it was selected for its drjmess.* The 
water of oxidation and preformed water are endogenous sources of available water in 
contrast to the water drunk and the water content of the food being exogenous forms. 
The water of oxidation is formed on the combustion of protein, fat and carbohydrates. 
The total amount of water thus made available depends upon the amounts of these 
substances oxidized. In this instance the process furnished nearly a pint of water a day. 
Preformed water is the term applied in water balance to the water content of the indi- 
vidual’s own body tissues. When body tissues arc broken down and oxidized for food, as 
in starvation, the water content of that tissue becomes availaldc for general purposes. 
Conversely, in ovcrnulrition body tissue is formed and water is taken from the general 
supply to make up the water content of this new tissue. Preformed water then can be a 

Table I 

IVatcr balance of subject J.N. 


OAIE. 1935 

FEB.2A FEB. 25 

FEB. 26 

FEB. 27 FEB. 28 

MAR.I 

MAR. 2 

MAR. 3 

AtAR.A 


WEISHT HI GRAMS 

PRELIMINARY 


DEHYDRATION 


RECOVERY 



OF: 

PERIOD 


PERIOD 



PERIOD 



VATER ORUHK 

2095 

I8AI 

0 

0 

0 

5IA 

6151 

1698 

2517 

WATER COHTEHT OF FOOD 

261 

263 

296 

288 

259 

262 

273 

288 

288 

WATER OF OXIDATION 

A2A 

A35 

AI8 

36T 

A09 

AOG 

510 

A8I 

A85 

PREFORMED WATER 

0 

-13 

-26 

-30 

-27 

-27 

-17 

••32 

♦37 

WATER OF URINE 

1031 

1102 

A72 

ABI 

AA2 

AA6 

7A2 

1586 

1339 

SP.GR. OF URINE 

1.016 

.016 

1.031 

1.032 

1.037 

1.038 

I.02A 

1.016 

1.021 

WATER OF STOOL 

17 

38 

A3 

AO 

86 

2 

0 

97 

22 

BLOOD 

10 

II 

13 

15 

22 

A8 

2A 

2A 

8 

H.P.N, IN MG. PER 100 C.C 

33.5 

31.0 

32.6 

3A.S 

35.A 

A5.7 

32.3 

31.5 

31.2 

WATER VAPORIZED 

I3A8 

1385 

1325 

nA9 

1235 

1283 

1638 

I5A9 

1562 

MAX. MOUTH TEMP. “F. 

98. A 

98.8 

98.8 

98.7 

99.0 

99. A 

98.3 

98.7 

98 .A 

TOTAL AVAILABLE WATER- 

2780 

2526 

688 

625 

GAI 

1155 

6917 

2A99 

3327 

TOTAL WATER OUTPUT 

2A06 

2536 

1853 

1685 

I8A5 

1779 

2A0A 

3256 

2931 

WATER BALANCE 

♦37A 

-10 

-M65 

-1060 

-I20A 

-62A 

*4513 

-757 

♦396 

AMOUNT OF FLUID LOST IN DEHYDRATION 

PERIOD: AOS3 GRAMS 

= 5.7 

prp CENT- 



IN RELATION TO TOTAL BODY WEIGHT OF 

SUBJECT 71500 GRAMS 







positive or negative factor in water balance. Since the diet was approximately that of 
the subject’s metabolic needs, there was little undernutrition or overnutrition to deal with 
and preformed water was of an insignificant amount. 

The water of the urine during the preliminary period was of a moderate amount and 
the blood nonprotein nitrogen was well within the limits of normal. The water lost in the 
stools was of the usual insignificant quantitj' when compared with the excretion of water 
through other channels. The blood losses shown represent amounts withdrawn for 
chemical studies. 

The insensible vaporization of water from the skin and lungs is commonly neglected 
in estimations of water output. The imiwrtance of recognizing this channel of water 
loss is brought out by the fact that during each day of the study, excepting March 3, the 
output of water by vaporization from the skin and lungs was greater than the output of 
water in the urine. In a previous article on the water balance of surgical patients'* we 
showed that for the simple uncomplicated case this water loss varied from 1000 to 1500 

* Diet of J.N. in Gm. : Bread — 210, butter — 70, cornflakes — ^40, cream 40 per cent — 
230, sugar — 35, jelly — 50, lean round beef — 150, unsalted potato chips — 40, mints — 75i 
English walnut meats — 30. 
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Gm. per day. With fever, hyperthyroidism, or the sweating of hot and liumid en- 
vironments, the water vaporized generally amounted to from 1500 to 3000 Gm. per day, 
with an average of almost two liters per day. The figures given for J.N. during the 
whole period of study are a fair average for a healthy j^oung adult weighing appro.\imately 
71.5 Kg. and carrying on a general routine of light activities. 

Water balance values of 374 Gm. of hydration on February 24 and a dehydration of 
10 Gm. on February 25 are examples of the small variations that occur in any individual’s 
weight from day to day. 

Dehydration Period . — No water was drunk by J.N. during the first three days of tlic 
dehydration period. On the fourth da}', March i, he was unable to cat his food because 
of insufficient saliva, so about two-thirds of a glassful of water had to be given with each 
meal, the total being 514 Gm. of water for the day. As soon as the intake of water was 
limited the output of water as urine diminished to about 450 Gm. per day. As the dc- 


Table II 

The effect of dehydration on the concentration of the blood of subject J.M. 


DATE. 1935 

WATER 

ERYTHROCYTES 

HEMATOCRIT 

SPECIFIC 


BALANCE 

PER 


GRAVITY 


GM. 

CU. MM. 

PER CENT 


PRELIMINARY PERIOD 
FEB. 23 

-150 

5610000 

49.50 

1 .0598 

24- 

+374 

51 10000 

47.96 

1 .0575 

25 

+ 10 

5170000 

48.50 

1 .0598 

DEHYDRATION PERIOD 
FEB. 26 

-1165 

5370000 

48.81 

1 .0601 

27 

-1060 

5390000 

50. 14 

1 .0623 

28 

-1204 

5860000 

50.81 

1 .0631 

MAR. 1 

-624 

6060000 

50.62 

1 .0652 

RECOVERY PERIOD 

MAR. 2 

+4513 

5770000 

49.31 

1 .0604 

3 

-757 

5210000 

47.18 

1 .0603 

4- 

+ 396 

5380000 

48.91 

1 .0619 


hydration progressed the specific gravity of the urine increased, showing that waste mate- 
rials were being excreted in greater concentrations. In spite of this effort of the kidneys, 
the retention of nitrogenous material in four days was sufficient to raise the nonprotein 
nitrogen of the blood from the average of 32.3 for February 24 and February 25 to the 
above normal value of 45.7 mg. per 100 cc. At this time J.N. showed all the clinical signs 
of a serious dehydration. His eyes were sunken; his skin was dry and hot; his tongue 
was completely dry and leathery, and a slight degree of fever had been present for the 
previous 48 hours. The occurrence of these objective findings justified our use of an 
elevated blood nonprotein nitrogen as an index of a serious depletion of body water. It 
would have been beyond the realm of experimeiital work to have carried the dehydration 
further. The total fluid loss of 4053 Gm. during this period will be discussed later. 

Recovery Period . — On the first day of the recovery period, J.N. was told that he 
could have all the water he wanted, with an admonition to drink small amounts at first. 
On this first day he took in 6151 Gm. of water and began to feel much better. The distri- 
bution of this first water was of particular interest. As shown by the positive water 
balance of 4513 Gm. and the return of the subject’s weight to slightly above the norjnal 

951 



COLLER AND HADDOCK Annais of SurKory 

November, 1935 

level (Fig-, i), approxiniatelj' two thirds of it was retained by the body to replace water 
previously lost, i his water was not merely left for the tissues after the other water using 
processes had been eared for, but tbc tissues were given preference in their demands for 
water even at the expense of water for kidney function. This point is better shown in the 
water balance of subject R.M. and the patient B.L. and will be emphasized in commenting 
on their data. The urine water increase to 742 Gm. was sufficient to reduce the nonprotein 
nitrogen of the blood to the normal level. 

On the second and third day of the recovery period, the ingestion of water was about 
that of the preliminary period. With no water depletion to deal with on these two days 
and the only preferred output of water being by vaporization from tbe skin and lungs, a 
fair amount of tbe total available supply of water was left for the kidneys. The water of 
the urine consef]uently amounted to 1586 and 1339 Gm. of water respectively and was of 
a moderate specific gravity. 


Table III 

T/ic effect of dehydrutio\i. on the kidney function of subject J.N. 


DATE. 1935 

WATER 

SP.GR. 

TOTAL SOLIDS 

NITROGEN OF 

PRESENCE 

IN UR 

INE 


OF 

OF 

OF URINE 

UR 1 HE 


OF 



URINE 

URINE 



PROTEIN 

CASTS 

RBC. 


GM. 


GM. 

GM. 




PRELIMINARY 

PERIOD. 







FEB. 18 

1274 

1 .015 

40. 8\ 


0 

0 

0 

19 

1431 

1.012 

4I.2VaV.40.I 





20 

1151 

1.019 

39 . 2 / 





21 

1433 

1.015 






22 

1448 

1.013 


10.30, 




23 

1012 

1 .016 






2-t 

1031 

1 .016 

39. 1 

9 4gFAV.9.3| 

0 

0 

0 

25 

1 102 

1 .016 


8.80' 

0 

0 

0 

DEHYDRATION 

PERIOD 







FEB. 26 

472 

1 .031 

31.8, 

6.32, 

0 

0 

0 

27 

481 

1 .032 

36.6\rETENTI0N 

t.ooUetention 

0 

0 

0 

28 

442 

1.037 

38.0/ 9.9 

8.08f 5.20 

SL.TR. 

♦ 

0 

MAR. 1 

446 

1 .038 

44.1' 

10.64' 

TRACE 

4 

+ 



1 .041 






RECOVERY PER 

100 . 







MAR. 2 

742 

1 .024 

48.1- EXCESS 8.0 

14.48- EXCESS 5.17 SL.TR. 



3 

1586 

1 .016 

40.8 

10.32 

SL.TR. 



4 . 





SL.TR. 



5 





0 

0 

0 


Blood Concentration During Dehydration. — In Table II are shown the 
data obtained from studies on the concentration of the venous blood of subject 
J.N. During the dehydration period the changes in the erythrocyte count, 
the hematocrit and the specific gravity furnished definite evidence of a 
diminished blood volume. With an adequate intake of water the data showed 
that the blood volume was rapidly restored to the previous level. 

Kidney Function During Dehydration. — Significant data on the kidney 
function of J.N. during the important period of study are shown in Table III. 

On the diet fed the total solids excreted in solution by the kidneys during the pre- 
liminary period averaged 40.1 Gm. per day. As a result of the insufficient supply of 
available water, on the first day of the dehydration period 31.8 Gm. of waste materials 
were excreted, giving a retention of 8.3 Gm. The amount of material to be excreted 
by the kidneys on the second day was the average of 40.1 Gm. from the diet, plus 
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the 8.3 Gm. of retention plus the salts set free when body water was lost as a result 
of the dehydration.* The conditions were thus becoming increasingly severe for the 
kidneys. With a greater concentration of urine, however. 36.6 Gm. of total solids were 
excreted on this second day. With the same vicious circumstances continuing, on the last 
day of the dehydration period the specific gravity of the 24 hour urine specimen was 

I. 038 and 44.1 Gm. of solids were excreted. A two-hour specimen of urine during this 
day showed a specific gravity of 1.041, which is the highest specific gravity observed by 
us for a urine specimen free of sugar and containing no more than a trace of protein. 
Ordinarily we consider kidneys to show normal function when they can concentrate urine 
to a maximum specific gravity of from 1.029 to 1.032.“ The degree of dehydration pro- 
duced, forced the kidneys of this healthy j^oung man to an effort well above the normal 
maximum, but it was not accomplished without some evidence of kidney damage, J.N.’s 
urine on the last day of the dehydration period showing a trace of protein and more than 
the usual number of casts and erythrocytes. Even with a plentiful supply of water, four 
days were required before the proteinuria disappeared. 

During the dehydration period the values for the total solids of the urine when com- 
pared to the average of the preliminary period showed a retention of 9.9 Gm. A similar 
calculation of the urinary nitrogen figures showed the retention to be 5.20 Gm., wiiich 
accounts for more than half of the total solids retained, and which a more complete study 
of the effect of dehydration on kidney function by Dr. R. H. Freyberg of the Department 
of Internal Medicine’^ showed to be practically all urea nitrogen. A urine water output of 
742 Gm. on the first day of the recovery period was sufficient for the excretion of the 
daily waste products and nearly all of the previous retention. 

An interesting calculation can be used to show how the nitrogen retention of 5.20 
Gm. during the dehydration period accounted for the increase in the nonprotein nitrogen 
of the blood from the average of 32.3 mg. per 100 cc. for the last two days of the recovery 
period to the abnormal value of 45.7 mg. per 100 cc. at the end of the dehydration period. 
This increase of 13.4 mg. per 100 cc. was not confined to the blood alone, but was spread 
equally through all body fluid. J.N. weighed approximately 71.5 Kg. Since he was 
somewhat dehydrated, his total fluid content amounted to approximately 60 per cent of his 
total body weight, or 42.9 Kg. If the 13.4 mg. per 100 cc. are multiplied by 42.9 the 
result is 5.7s Gm., a close agreement with the 5.20 Gm. of nitrogen retained. 

WATER BALANCE OF SUBJECT R.M. 

The conditions for the stud}' of R.M. were slightly modified from those of 

J. N. The dietf was of a simpler arrangement and had sufficient fluids in it 
to enable R.M. to eat the food without water during the dehydration period. 
Then, in order to shorten the time for dehydration, which after the first day 
is rather an uncomfortalde period, the subject maintained his customary 
activity, but spent part of the day and slept at night in a room kept at a 
temperature of 85° to 90° F. Slight sweating occurred and the water 
vaporized was greater in amount. 

The water balance data of R.M. are shown in Table IV. 

PrcUmlmry Period.— 7 Days.—W\\.\\ the e.xception of the low water content of the 
food and a blood loss, the water balance figures of April 17 and 18 are typical examples of 
normal water exchange. 

* Since in this instance tiie dehydration was largely the result of the continuous in- 
sensible vaporization of water from the skin and lungs, the loss of body fluid substance with 
the water was negligible. 

fDiet of R.kl. in Gm: Cream 40 per cent— 240, milk— 200, unsaltcd crackers— 60, 
butter — 60, jelh' — 75, cheese — 120. 
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Dehydration Period. —At the end of three days’ abstinence from water, R.M.’s deple- 
tion of body fluids was sufTicicnt to produce all the signs of serious dehydration, and his 
retention of urine wastes was great enough for the nonprotein nitrogen of the blood to 
have increased from 32.2 to 41.0 mg. per 100 cc. With a daily total available water of 
only 651 Gm., the water of the urine for this period was less than 400 Gm. a day. The 
specific gravity of this urine ran from 1.029 to 1.032, which is evidence of normal concen- 
trating power of the kidneys." The total of the negative water balance figures for the 
three days of dehydration amounted to 3397 Gm. This fact will be discussed later. 

Reeox’cry Period. — On the first clay of the recovery period, R.M. was told that he 
could have all the water he wanted. He was afraid that too much water would make him 
sick, and as a result lie only partially satisfied his thirst. The effect of this low water 
intake on the recovery from dehydration emphasized an important fact concerning water 
for the restoration of body fluids, the fact being shown as follows : 

Tahlc IV 

li'atcr balance of subject R.M. 


DATE 1935 


APR. 17 

APR. 18 

APR. 19 

APR. 20 APR. 21 

APR, 22 

APR, 23 

APR, 24 APR. 25 

WEIGHT IN GRAMS 


PRELIMINARY 

DEHYDRATION 



RECOVERY 


OF; 


PERIOD 


PERIOD 



PERIOD 


WATER DRUNK 


1457 

1652 

0 

0 

0 

2392 

2817 

2558 

1370 

WATER CONTENT OF FOOD 


362 

362 

363 

363 

363 

359 

359 

365 

363 

WATER OF OXIDATION 


304 

310 

310 

310 

310 

310 

310 

310 

310 

PREFORMED WATER 


-26 

-22 

-22 

-22 

-22 

-22 

-22 

-22 

-19 

WATER OF URINE 


921 

BIB 

349 

395 

273 

154 

936 

1785 

937 

SP.GR. OF URINE 


1.012 

1.012 

1.029 

1.031 

1.032 

1,031 

1.016 

1.008 

1.013 

WATER OF STOOL 


63 

0 

0 

66 

0 

38 

108 

76 

37 

BLOOD 


10 

5 

45 

II 

18 

61 

12 

13 

13 

N.P.H. IN MG. PER 100 C 

.C. 32.9 

32.2 

36.0 

37.7 

41.0 

41.7 

34.3 

31.1 

31,3 

WATER VAPORIZED 


1040 

1477 

1687 

1490 

1016 

545 

1364 

1237 

1282 

MAX. MOUTH TEMP. “F. 


98.3 

98.4 

98.4 

99.4 

99.0 

98.4 

98.2 

98.6 

98.0 

TOTAL AVAILABLE WATER 


2097 

2302 

651 

651 

651 

3039 

3464 

321 1 

2024 

TOTAL WATER OUTPUT 


2034 

2300 

2081 

1961 

1307 

798 

2420 

3111 

2269 

WATER BALANCE 


•-GS 

♦2 

-1430 

'131 1 

-656 

■*2241 

♦ 1044 

♦ 100 

-245 

AMOUNT OF FLUID LOST IN 

DEHYDRATION PERIOD 3397 GRAMS 

= 5. 

8 PER CENT. 



IN RELATION TO TOTAL BODY 

WEIGHT 

OF SUBJECT 59000 GRAMS 




On April 22, the first day of the recovery period, R.M. drank 2392 Gm. of water. In 
spite of this, the water of the urine on this day was only 154 Gm. compared to 273 Gm. 
on the previous day, when no water was drunk. The answer to this apparent paradox 
was simple. The water balance figures for April 22 showed that the tissues took up 
2241 Gm. of water to replace fluid lost during the dehydration period. This was corrob- 
orated by a weight gain for the day of 2256 Gm. Under these circumstances there was 
little water left for the kidneys, even though waste products normally excreted by them 
were accumulating in the blood. From these data, it is clearly evident that water for 
the restoration of body fluid is a "preferential process,” that is, water will be used to 
satisfy this need before water becomes available for kidney function. Thus in a dehydrated 
patient, a satisfactory urine output will be obtained only when the preferential processes 
water for the restoration of body fluid and water for vaporization from the skin and lungs 
— have been taken care of. 

On the second day of the recovery period, April 23, the water balance figures showed 
a hydration of only 1044 Gm. When this amount is subtracted from the total available 
water of 3464 Gm., sufficient is left to take care of all of the other water using processes 
and leave enough for 936 Gm. of urine water. With this water the kidneys were able to 
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excrete most of the previously retained waste materials, the blood nonprotein nitrogen 
falling to within 2 mg. per 100 cc. of the preliminary period level. With the fluid deple- 
tion already restored, the water balance for April 24 and 25 showed normal exchanges. 

The Amount of Fluid lost To Produce Serious Dehydration. — Tltc deter- 
mination of this point was the primary object of the investigation. As far as 
could be told from clinical observations and particularly from the rise in the 
nonprotein nitrogen of the blood, the dehydration was carried out to the same 
degree in both subjects and was about as severe as they could tolerate. In 
Table I the fluid loss of 4053 Gm. by J.N. amounted to 5.7 per cent of his 
total body weight. For R.M., Table IV, the fluid loss of 3397 Gm. amounted 
to 5.8 per cent of his total body weight. The difference in the ages of the 
adult subjects did not affect the results. The figures seem to be remarkably 
consistent, but are not surprisingly so considering the close correlation of other 
biologic facts in different individuals and even between different species. 

Because it was more simple, we presented the loss of body fluid in terms 
of per cent of total body weight rather than in per cent of total body water. 
Considering the total water content of the body to be 65 per cent of the total 
weight and recalculating our figures, J.N.’s serious effects were due to a loss 
of 8.7 per cent of his total body water and R.M.’s similarly to a loss of 8.8 per 
cent. These results are in entire accord with the data from the experimental 
dehydration of animals by Balcar, Sansum and Woodyatt,® Nothwang,'^ Keith® 
and Rubner,®’ the latter stating that an animal can lose scarcely 10 per cent of 
its water content without serious consequences. 

Water Balance of a Dehydrated Patient. — The following is an account of 
a water balance study on a patient who entered the hospital in a condition of 
dehydration which appeared clinically to be of about the same degree as that 
produced in the experimental subjects. The study began two hours after the 
patient’s admission to the ward and was continued until the water balance 
was back to normal. We were particularly interested in knowing whether 
the recovery from dehydration followed along the same lines as that of the 
experimental subjects and just what the fluid loss had been in relation to the 
patient’s total body weight. 

Summary of Case. — B.L., a woman of 48 years of age, was admitted to the surgical 
ward on March 29, 1935, witli a complaint of abdominal pain and distention, and obstipa- 
tion of 48 hours’ duration. Vomiting had occurred twice during that time. No food or 
fluid had been taken in the 30 hours previous to admission. The past history revealed a 
lower abdominal operation 12 years previously for intestinal obstruction. On May 26, 
1934, a left pyelolithotomy and nephrostomy had been done for stones and on June 20, 
1934, a right nephrectomy was performed for a calculus pyonephrosis. 

On physical examination the patient appeared to be in moderate pain and was definitely 
dehydrated. Her lips were dry and her tongue showed only a slight amount of moisture 
at the edges. The abdomen was moderately distended, was tympanitic and tender in the 
lower half. On admission the leukocyte count was 19,000 per cc. of blood and the 
hemoglobin was 104 per cent (Sahli). No urine could be obtained on catheterization. 
The nonprotein nitrogen was 61.2 mg. per too cc. of blood. The blood chlorides were 
558 mg. per 100 cc. (plasma). A flat roentgenogram of the abdomen showed a distention 
of what appeared to be isolated lops of small bowel. 
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In view of the ciainaged remaining kidney, the dehydration, the oliguria and tlie high 
value for the blood nonprotcin nitrogen, a decision was made to treat the obstruction con- 
servativcl}' for the time lieing. The patient was made comforiaidc with opiates. A 
VVangenstcen duodenal .suction apparatus was started and heat was applied to the abdomen. 
Intravenous fluids were given by one of us who stayed in the room with the patient during 
the day. An assistant stayed with the {latiem during the 12 hour night period. In this 
way the abdominal condition was closeh' followed and the water e.xchangc accurately de- 
termined. During the time of our observation the abdominal condition did )iot materially 
change. 

The water balance of the patient during the three and a half days of the hydration 
period is shown in 1 'ablc V. The important consideration in the water requirements of 
this patient was that sufficient fluid he available for all the preferential process, that is, 
water for vaporisation and for the restoration of tlic tissue deficit, plus an excess permitting 

TAiitr. V 

Jl'aler balance during hydration of patient B.L. 


DATE. 1935 

WEIGHT IN GRAMS 

OF; 

MAR. 29 
12 HOURS 

MAR. 30 

MAR. 31 

APR. 1 

INTRAVENOUS FLUID 

3977 

3912 

6565 

4915 

RETAINED ENEMA FLUID 

0 

0 

718 

0 

WATER OF OXIDATION 

150 

350 

300 

275 

PREFORMED WATER 

100 

220 

200 

200 

URINE 

31 

406 

4884 

4598 

SP.GR. OF URINE 

1 .020 

1 .013 

I.OI I 

1 .006 

BLOOD N.P.N. MG. PER 100 

C.C. 63.8 

73.5 

48.3 

37.9 

STOOL 

0 

0 

7 

0 

BLOOD 

0 

10 

12 

6 

SPUTUM 

0 

0 

30 

0 

GASTRIC DRAINAGE 

161 

306 

120 

0 

INSENSIBLE LOSS 

595 

2470 

1665 

1586 

MAX. MOUTH TEMP. OF. 

100.5 

102.3 

98.4 

100.0 

TOTAL AVAILABLE WATER 

4-227 

4482 

7783 

5390 

TOTAL WATER OUTPUT 

787 

3192 

6718 

6190 

WATER BALANCE 

+34+0 

♦1290 

+ 1065 

-800 

AMOUNT OF FLUID RESTORED 
IN RELATION TO TOTAL BODY 

IN HYDRATION PERIOD 4995 GRAMS 
WEIGHT OF PATIENT 82000 GRAMS 

= 6.1 %. 


a fairly large urine output. The following phases of her water excliange were of 
particular interest. 

Intravenous fhiid . — Because the patient was in need of water and showed only a 
slight decrease in blood chlorides at the time of her admission, the intravenous fluid given 
was a 5 per cent glucose solution with the exception of 1559 Gm. of pbj'siologic saline 
solution on April i. This salt solution was given because on the latter part of the 
previous day the blood chlorides were down to 437 mg. per 100 cc. (plasma). This 
choice of fluid for parenteral administration was in accordance with our opinion that the 
way to supply an abundance of available water to the bod}' is to give a 5 per cent glucose 
solution. The glucose is oxidized and the water is left for all purposes. A saline solution 
is given only when sodium or chloride sons are needed, as shown by and followed by blood 
chemistry studies. An excess of salt solution may be the cause of edema. The glucose 
solution readily restored the depleted body fluids of this patient, 
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IVatcr Balance of First and Second Day of Hydration. — These two clays arc con- 
sidered together because they had several features in common. The data shown for 
March 29 ran from 8 p.m. to 8 a.m. the following morning, and thus covered only the 
latter 12 hours of the usual 24 hour period. During the 36 hours of Alarch 29 and 30, 
the total available water amounted to 8709 Gm. Most of this water came from 7889 
Gm. of intravenous fluid. In spite of this fairly large supply of fluid, the urine output for 
this period amounted to only 437 Gm. At the specific gravities shown for this urine, 
only a small amount of waste material could be excreted, and as a result the nonprolcin 
nitrogen of the blood increased from 61.2 mg. per ico cc. at the time of admission to 73.5 
mg. The maximum concentration of the urine to a specific gravity of only 1.020 under 
the conditions of dehydration present was well below the normal of 1.029 to 1.032 and 
was definite evidence of impaired kidney function.'^ The c}uestion of whether a calculus 
obstruction of the only remaining ureter might be responsible for the low urine output of 
437 Gm, was raised, but was ciuickly abandoned when the other water losses of the period 
and the experience from the dehydrated subjects evas considered. We have frequently 
emphasized the fact that the kidneys do not have the privilege of taking a share of the total 
available water for their work, but function with the water left after all the other water 
using processes have been cared for. An inspection of the water e.xchange for the 36 
hour period showed that the low urine volume here was no exception to the rule. 
The total amount of available water was 8709 Gm. The insensible vaporization of water 
is a preferential process which took 3065 Gm. The studies on the subjects J.N. and R.M. 
showed that water to the tisues to replace depleted body fluids is also a preferential 
process. In this instance it amounted to 4730 Gm. The sum of the water vaporized and 
the water to the tissues was 7795 Gm. From the 8709 Gm., this left only 914 Gm. of water 
for other purposes. Subtracting from this the 467 Gm. fluid loss in gastric drainage and 
little was available for the kidneys. The low output of urine was not the fault of the 
patient, or the patient’s kidneys. We had taken over the job of supplying a satisfactory 
amount of available water and although 7889 Gm. of a 5 per cent glucose solution were 
given intravenously the amount was inadequate to meet the actual water requirements. 

Water Balance of Third and Fourth Day of Hydration. — Profiting by the experience 
of the first two days of the hydration period, the total supply of available water for the 
third day was stepped up to 7783 Gm. by increasing the intravenous fluid to 6565 Gm. 
The tissue thirst having been largely cared for on the two preceding days the water 
balance showed the hydration to amount to only 1065 Gm. The insensible loss of water 
was 1665 Gm. When the total of these two factors is subtracted from the total available 
supply, 5053 Gm. ol water is left for other purposes. The gastric drainage, the blood, and 
the stool loss was small, so the urine volume was 4884 Gm., and the blood nonprotein 
nitrogen was reduced to 48.3 mg. per 100 cc. 

Since the water exchange of March 31 was entirely satisfactory the same plan of 
treatment was carried out on April i. Intravenous fluids of 4915 Gm. provided a large 
part of the 5390 Gm. of available water. A negative water balance showed that an addi- 
tional 800 Gm. of water previously taken up by the tissues also became available. As a 
result, after accounting for the insensible loss of water, the urine output was 4598 Gm. 
and the nonprotein nitrogen of the blood was down to a normal level. 

Fluid Lost by Patient to Become Dehydrated. — ^Thc water balance figures of Mrs. 
B.L. for the three and a half days showed a hydration of 4995 Gm. This represented the 
amount of water added to her body to restore tissue fluids. There is every reason to 
believe that it represented the quantity of fluid lost by the patient in becoming dehydrated. 
This quantity amounted to 6 .x per cent of her total body weight. This was a close corre- 
lation with the 5.7 and 5.8 per cent loss by the experimental subjects. 

COMMENT 

Dehydralion of varying degree.s is commonly seen in sick individuals, and 
lesloiation of the depicted fluids is one of the first considerations in their 
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treatment. Because in many surgical conditions there is an interference with 
the noi mal ingestion of water, the hydration of these individuals is dependent 
upon the parenteral administration of fluid, and therefore is governed by the 
surgeon. If it were known how much fluid is lost to produce serious effects, 
in the calculation of water needs an allowance could he made for the water to 
restore body fluid in a fairly accurate quantitative manner. 

To investigate the problem, the first requirement was some measure of 
dehydration to serious effects. When the total output of water is greater 
than the supply, the kidneys only get whatever water is left over after all the 
other channels of exit have been satisfied. Since a definite minimum amount 
of water is needed by them to excrete every gram of solids,^® retention of 
urinary wastes is an important result of a deficient supply of water. Reten- 
tion is prevented for a time by a release of body water. When it is more im- 
portant for the organism to keep what water it has rather than to furnish the 
kidneys with amounts needed by them to carry out their full function, urine 
wastes begin to accumulate. This point may be properly regarded as the 
beginning of serious dehydration. Its presence can be shown in a somewhat 
quantitative manner by a rise in the nonprotein nitrogen of the blood to 
abnormal values. 

From a water balance study involving the dehydration of two normal 
adult subjects and the hydration of a patient who showed moderately severe 
effects of depleted body water, it was apparent that with a loss of body fluid 
amounting to about 6 per cent of the total body weight an individual is at the 
beginning of serious dehydration. At this point, the clinical signs of dehy- 
dration will be well established ; the blood will be concentrated, and the urine 
output insufficient to maintain normal kidney function so that the nonprotein 
nitrogen of the blood will be above normal. The effort of the kidneys to rid 
the body of waste materials under the adverse circumstances may result in 
kidney damage, as shown by the occurrence of protein, casts and erythrocytes, 
in the urine. All of these findings indicate the urgency of a plentiful supply 
of water in as short a time as possible. 

For our subjects only water was needed to replace the depleted body fluids. 
This is not the usual condition in dehydrated patients. Many of them, as 
by vomiting, will have lost water and the materials normally held by it in 
solution, chiefly sodium and chloride ions. These losses will be shown by 
appropriate blood chemistry studies. A sodium chloride solution must then 
be given, but only until the blood studies show the loss of these electrolytes 
to have been corrected. Many times on an active surgical service fluids are 
given intravenously, not to treat dehydration, but to prevent dehydration. 
The patient, often as a result of an operation, is not permitted to or cannot 
drink sufficient water. Water is needed to maintain a normal water balance, 
but there is no need for sodium chloride and an excess of salt solution may be 
the cause of edema. If a 5 per cent glucose solution is given to these patients, 
the glucose will be oxidized and the water left available for all purposes. 

The important fact in the recovery of our subjects from dehydi'ation was 
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that the tissues took nearly all of the first water given to replace lost body fluid. 
This fact is readily applicable to the treatment of dehydrated patients. From 
previous studies^^- ^ we emphasize that a fairly accurate calculation of the 
amount of fluid needed to maintain a satisfactory water balance in any given 
patient can be made by the following allowances : 

(1) Water for urine: At least 1500 cc. per day for the sick surgical 
patient. 

(2) Abnormal losses: Such as vomitus or drainage from intestinal or 
biliary fistulae. These losses should be measured and tliQ amounts recorded 
on the patient’s chart. 

(3) Water for vaporization from the skin and lungs: This will vary from 
1000 to 1500 cc. per day for the simple uncomplicated surgical case. With 
the increased heat production of fever or hyperthyroidism, or the sweating of 
hot and humid environments, this loss will amount to from about 1500 to 
3000 cc. per day with a safe average of two liters a day. 

If, for the dehydrated patient, only the above three channels of water loss 
are considered, the tissues will take water for the restoration of normal fluid 
content and the kidneys will suffer accordingly. Therefore, for the dehy- 
drated patient an additional allowance must be made : 

(4) Water for the restoration of depleted body fluids : For patients show- 
ing the beginning signs of serious dehydration — a dry tongue, scanty urine, 
blood nonprotein nitrogen increased — a fair estimation of this water need 
can be made on the basis of 6 per cent of the total body weight. Examples for 
individuals of various weights would be as follows : 


Weight of patient 6 per cent 

Kg. Gm. or cc. 

100 6000 

80 4800 

60 3600 

40 2400 

20 1200 


Lesser and greater degrees of dehydration than that produced by us are 
commonly met with in sick individuals.^^- From experience, we have been 
able to estimate the degree of their dehydration on the basis of the findings in 
our subjects and thus to vary the 6 per cent figure to fit the individual need. 

From these calculations of water requirements, it is clearly evident that for 
the dehydrated patient the usual two or three liters of fluid are entirely inade- 
quate, in many instances from six to nine liters being actually needed. In our 
hands, the management of the water balance of the sick patient by figures 
based on facts has yielded gratifying results. 
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RESPIRATORY PHYSIOLOGY IN THORACIC SURGERY='= 

Clarence A. McTnto.sh, M.D, 

Montreal, Canada 

from the department or SCRGERV, MC GIU- university, MONTREAl., CANADA 

It is not the object of this paper to describe the physiologic changes that 
result from all the more common thoracic operations, but rather to demon- 
strate certain of the respiratory readjustments that follow extrapleural thora- 
coplasty. Indeed, it is almost amazing, when one reads the literature of 
thoracoplasty, to find the meager amount of recorded data that deal with 
the altered respiratory function. In the main, the results of thoracoplasty 
are looked for in an improvement of the clinical condition of the tuberculous 
patient — the diminution or absence of sputum, fall of pulse and temperature, 
freedom from hemoptysis, absence of cough, etc. Indeed, from the clinical 
standpoint, there is still much to be said for bed rest or artificial pneumo- 
thorax, as opposed to thoracoplasty, even in favorable cases. ^ It is natural, 
then, that the therapeutic value of this operation in tuberculosis should be 
the main issue. Nevertheless, the functional results of such a procedure are 
not to be overlooked, especially when it becomes apparent that thoracoplasty 
can change a tuberculous patient, who at bed rest has no dyspnea and indeed 
little dyspnea on moderate exertion, into a chronic invalid from a respir- 
atory point of view, even though the cough, sputum, bacilli, etc., have been 
eliminated. If it were left to the patient, it is problematical between which 
he would choose. From the surgeon’s standpoint, his problem in any given 
case is quite clear. Can the disease be arrested without making the patient 
worse off physiologically than he was before? 

Strange as it may seem, and it is now over 20 years since thoracoplasty 
for pulmonary tuberculosis came into being as a standard operation, the 
functional capacity of the apparently arrested cases is not accurately stated. 
The latest volume dealing with thoracic surgery^ records the results of 
over 3,000 thoracoplastic cases collected from the literature, yet a detailed 
account of the extent of the disease, the amount of rib resection, and the 
patient’s absolute functional capacity after operation, is not to be found ex- 
cept in small isolated accounts. In an attempt, therefore, to record more 
detailed facts about such cases than is contained in the usual discharge sum- 
mary of thoracoplasty cases, the following investigations are set forth. 

Before recording the facts observed, a few words are necessary to point 

* Read before the American Surgical Association, Boston, Mass., June 7, 1935. 
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out the imjiairment of function in ordinary tuberculous cases, more par- 
ticularly those that are subjected to operation. It has long been recognized 
that vital capacity is impaired, but in the early stages its reduction is hardly 
measurable since the normal standards as calculated from the surface area, 
etc., are relatively unsatisfactory. Methods arc now available whereby the total 
lung capacity, functional residual air and the residual air-"* can be measured 
with considerable accuracy. From them, the ratio of the functional residual air 
to the total capacity can be determined, which is found remarkably constant 
in normal individuals. The limits within which this ratio may fluctuate have 
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Graph i. — ^T he lung volume and its subdivisions in five cases of pulmonary tuberculosis 

before and after thoracoplasty. 

been established by Hurtardo and Boiler.^ With minimal lesions the ratio 
is at the lower limit of normal, and with more extensive disease it becomes 
greatly increased. Practically all patients that are subjected to thoracoplasty 
show at least a slight elevation in the ratio before operation. A more de- 
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tailed account of the respiratory function in tuberculosis will be published 
shortly.^ 

The Lung Volume and Its Subdivisions after Thoracoplasty . — The fol- 
lowing observations have been made on 15 cases of tuberculosis that were 
admitted to the general surgical wards of the Royal Victoria Hospital for 
the performance of extrapleural thoracoplasty. In five instances (A.B., E.G., 
W.L., I.M., L.A.) the lung volume and its subdivisions have been measured 
before and after operation, while in the remaining ten cases the determinations 



Graph 2. — The lung volume and its subdivisions in 15 cases of pulmonary tuberculosis 

after extrapleural thoracoplasty. 

were made only after operation. Except in three instances (C.F., A.B., 
A. A.) all the measurements have been made within a few weeks of the opera- 
tive procedure (Graphs i and 2). 

A great reduction in lung capacity was noted. The total capacity was 
reduced in every instance to less than 3,000 cc., and in two female patients 
(I.M. and H.B.) to 1,400 cc. The functional residual air was likewise very 
definitely reduced and, since the measurement of this quantity is the actual 
amount of functional lung collapsed by this operation, it is the most im- 
portant figure to be determined accurately. The functional residual air 
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and the residual air follow each other very closely. At the lower levels 
between 800 and 900 cc., the reserve air has become reduced to a few cubic 
centimeters. The greatest reduction took place in the complemental and re- 
serve air, which is shown in the diminution of the vital capacity (Graph 3). 

The ratio of the functional residual air to the total capacity in all in- 
stances was well above the average normal. The greater the ratio above 
the normal, the greater the loss of pulmonary efficiency, for “the efficiency 
of the pulmonary ventilation would appear to rest upon the relationship 
betAveen the residual air and the total capacity.”® 



PULMONARY' VENTILATION AFTER THORACOPLASTY' 

Graph 3. — Respiratory rate, tidal air, ratio of functional residual air to total capacity and tlie 
coefficient of ventilation in 15 cases of pulmonary tuberculosis after thoracoplasty. 


In those instances where a period of time has been allowed to elapse 
between the thoracoplasty and the lung volume determinations, there was 
a moderate total capacity but still a greatty disturbed ratio (cases A.B., 
A.A., C.F.). Undoubtedly, the contralateral lung does increase in volume, 
when the total capacity has risen 750 cc. in a period of two years after 
operation and this without the resolution of any known exudate in the 
healthy lung. The effect of phrenicotomy and three thoracoplasty opera- 
tions in reducing the Y'arious subdir'isions of the lung volume was definitely 
noted (Graph 4). 


964 



Volumo 102 
Number 0 


PHYSIOLOGY IN THORACIC SURGERY 


Hemorespiratory Exchange . — ^As the ratio of the functional residual air 
to the total capacity rises, there is, in a general way, a fall in the tidal air 
and an increase in the respiratory rate. Any impairment of total oxygen 
absorption would be clearly demonstrated by a deficiency in the respiratory 
coefficient, and this really is a vital respiratory function, more so than the 
total ventilation. The coefficient of ventilation was measured by collecting 
the expired. air in a Douglas’ bag over a period of six minutes. In all in- 
stances the coefficient was found to lie within the normal .variations. 

The Alveolar Air . — On account of the great diminution in the tidal air. 



Graph 4.— The lungr volume and its subdivisions in a case of pulmonary 
tuberculosis after phrenicotomy, and thoracoplasty done in three stages. 

it was found quite impossible to measure the alveolar air with any degree 
of accuracy. The pressure of COo, as determined from the arterial blood, 
was within normal limits except in two instances. 

The Arterial Blood . — On nine occasions, the arterial blood gases were 
analyzed after thoracoplasty. In only two instances was the oxygen satura- 
tion above 90 per cent. This is of some importance when one considers that 
the ordinary tuberculous patient, without acute pneumonic disease, has a 
normal saturation, as well as a patient under pneumothorax therapy, pro- 
vided the refills are not too massive. The carbon dioxide content of the 
serum was in each case within normal limits. 
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The Hemoglobin . — As might well be expected, the hemoglobin, as meas- 
ured by the oxygen capacity of the whole blood, was definitely below the 
normal in those cases where the determination was made shortly after the 
operation. In only one instance Avas the hemoglobin increased some months 
after thoracoplasty, as is so often the case following ]Dneuinothorax therapy.' 

The Metabolic Rate. — The metabolic rate following thoracoplasty follows 
the same changes as does any case of pulmonary tuberculosis. Thoracoplasty 
was not found to have any appreciable influence on the metabolic rate. 

Table I 

The arleriat htood gases fotl owing thoracoplasty for pulmonary tuberculosis 

Carbon Dioxide 

Capacity 



Period 


Oxygen 


at 40 

Con- 




after 

Capa- 



Aim. 

tent 


Alveolar 


Thoraco- 

city 

Con- 

Satura- 

pCOj 

(serum) 


pCO. 

Case 

Date plasty 

vols. % 

tent 

tion % 

vols. % vols. % 

pH Aim. of Hg. 

AI. P.. . . 

. 10/ 3/33 Before 

21.5 

19-5 

91 0 

60.0 

59-2 

7-35 

46.0 


op. 








AI. P.... 

11/22/33 16 days 

18.2 

16.4 

90 


57 



J. A'l 

9/14/33 24 days 

16 6 

14.8 

88 8 

56.6 

56 6 

7-36 

43 0 

L. A 

7/12/33 19 days 

15 6 

13.8 

87 2 

63 -9 

63.4 

7.42 

43-0 

W. S 

10/ 2/31 II yrs. 

16.4 

13-2 

80 2 





A. B 

12/21/32 36 days 

18 6 

16.6 

88.9 

67 5 

61.9 

7.40 

44 0 

C. F 

2/ 3/33 2 yrs. 

25 8 

22.5 

87.6 

57-4 

59-9 

7-35 

47.0 

A. A 

5/23/33 3 yrs. 

21 . I 

19.3 

91-3 

51-7 

52.1 

7-37 

40.0 

I. Q 

. 5/25/33 29 days 

17,0 

15-2 

89.4 

60 4 

62.1 

7-4 

43-0 

L. L 

• 6/27/33 14 days 

13-4 

9-3 

69 4 

63.0 

63.3 

7.46 

44-5 



T 


j ■ . : . ■ . 


Graph s. — P ulmonary circulation rate in eight cases of pulmonary 

following thoracoplasty. 
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The Pulmonary Circulation . — The methods of measuring the cardiac out- 
put in man are still subject to so much error that the results obtained from 
a case with so impaired a respiratory function as results from thoracoplasty 
as well as tuberculosis would be of no value. 

Observations were made on the pulmonary circulation rates in eight cases 
that were operated upon. A few cubic centimeters of Decholin (de-hydro- 
cholic acid) when injected into the arm vein, can be tasted in the mouth at 
a relatively fixed period after the injection for a normal individual. This 
time varies from lo to 13 seconds. The interval obviously measures more 
than the pulmonary circulation rate, since the material has to pass from 
the arm vein to the heart, and from the left ventricle to the taste buds of 
the tongue and the conscious recognition of that sensation. The number of 
observations is not great but the tendency to a delay in the circulation velocity 
is in each case definite. An adequate repetition of this simple test should 
prove of value (Graph 5), 

Venous Pressure . — It has been frequently stated that the venous pressure 
is raised after phrenicotomy^ and pneumothorax.®- Lately there has been 
published an article by Overholt and Pilcher^^ who find the venous pressure 
frequently raised after thoracoplasty. They consider it a guide in determin- 
ing when to operate and how much rib resection to do without fear of a 
stormy postoperative period. They further consider a unilateral elevation 
of venous pressure a common finding. Our own observations of the venous 
pressure are not many and the readings have been in each case rather high 
normals than definite elevations above the normal. 

One or two clinical observations might be mentioned that possibly have 
to do with the pulmonary circulation. It is frequently noticed that the 
uncollapsed lung, examined roentgenologically, takes on a more dense ap- 
pearance following thoracoplasty. When this appearance is patchy, it is 
often thought to be a manifestation of an inflammatory process. In time 
these patches disappear without the patient going through the usual cycle 
of symptoms and signs that we associate with a spread in the disease. 

Frequently, too, those patients that are subject to hemoptysis bleed after 
thoracoplasty and occasionally one encounters a tuberculous patient that has 
never had hemoptysis until after thoracoplasty. These two clinical observa- 
tions, together with the delayed circulation velocity, are conclusive evidence 
that there is present in the lungs an extreme passive congestion. 

Pulmonary Distensibility.~On three occasions a pneumothorax has been 
induced on the healthy side in patients that were to be operated upon for 
tuberculosis, even though there were no signs of active disease present. A 
small quantity of air was injected, 200 to 300 cc. sufficient to be seen roent- 
genographically and to insure that the pleural space was relatively free of 
adhesions. The usual negative readings were olitained. Following opera- 
tion, however, when the patient was again placed in the same position as 
before operation and the pleural pressure again measured, the pressures 
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now fluctuated from the negative to the positive zone. Tliis occurred in 
two instances, while in the third instance the pressure, on expiration, rose 
to zero. The extent of the fluctuation now likewise increased. In other 
words, more work was done in order to fill and empty the lungs with air. 
The tidal air must, if anything, have been diminished and such an in- 
crease in the pleural pressure fluctuation can mean only an increased pul- 
monary congestion comparable to what has been described in congestive heart 
failure.^” 

Discussion. — One of the most obvious results of thoracoplasty in the early 
stages after operation is the extreme reduction in the total lung capacity 
and the functional residual air that appears altogether out of proportion 
to the extent of the rib resection. Even permitting of a small area of fibrotic 
disease in the contralateral lung, the impairment of lung capacity is greater 
than in those individuals that have onl)'^ one functioning lung. 

Table II 

The lung, volume and its subdivisions, etc., in a case of left-sided chronic pneumothorax, a 
case of complete bronchial stenosis of the left bronchus, and a case of total pneumonectomy of 

the left lung for carcinoma 


Y. M. A. M. J. G. 

Pneumothorax Broncliial Occlusion Pneumectomy 

Total Capacity 1828 4122 2798 

Functional Residual Air 984 2680 1725 

Residual Air 898 2032 1364 

.FRA ^ frC 

Ratio -—pr 53-9 65.0 616 

i O 

Respiration Rate 26.8 11.6 10.3 

Tidal Air 148 504 430 

Coefficient of V entilation 5.5 4-74 4.86 

Alveolar pCOj 42.0 39.0 44,0 


O.xygen Saturation of Arterial Blood 90.3 94-8 

Thoracoplasty frequently reduces the functional capacity of the lungs 
below that of an extreme collapse of each lung in bilateral pneumothorax. 
In case W.T., where the residual air and the functional residual air are 
reduced to 650 cc. and 750 cc. respectively, yet the I'atio of the functional 
residual air to the total capacity is 40.7, a figure that lies within the range 
of the normal variation. 

It has recently been ingeniously demonstrated by Bjorkman^^ that not 
only is there remarkably little function in the diseased lung before opera- 
tion, but also, after collapse, there is less. This he did by catheterizing 
each lung separately through a bronchoscope. His graphic tracings show 
conclusively the non-existence of pendulum air since there is no absolute para- 
doxical breathing. 

At least some of the main reasons for a reduction of the lung capacity 
are to be found in the collapse of the chest wall, the paralysis of the diaphragm, 
weakness of the respiratory muscles and, in'the early stages after operation, 
pain and paradoxical breathing. Yet with even these factors one would 

968 



Volumo 102 
Number 0 


PHYSIOLOGY IN THORACIC SURGERY 


not expect to see the total capacity of the lungs reduced hy 50 per cent. 
Obviously there must be some other mechanism, such as pain, reflex inhibi- 
tion of breathing or pulmonary congestion. The functional residual air 
would not, however, be diminished by pain or any other reflex action as 
would the total capacity. 

It is not unnatural to find those factors that are vital to life remaining 
close to the normal limits, such as an adequate oxygen saturation of the 
arterial blood, a normal pressure of CO2 in the blood and alveolar air and 
a normal coefficient of ventilation. The respiratory reserve, on the other 
hand, is greatly reduced and, in the case of L.L., practically eliminated. In 
this instance, the compleinental air only differed from the tidal air by a few 
cubic centimeters, while the oxygen saturation of the arterial blood was 69 
per cent. Bearing these factors in mind, the high mortality rate in the early 
stages of thoracoplasty, where 9, 10, and ii ribs were removed at one 
operation, is not in the least suprising. Such a picture, too, should be seen 
by the mind’s eye of the surgeon as he performs an extensive thoracoplasty. 

A vast amount of experimental work has been done in pneumothorax 
to explain the circulatory readjustments. The oxygen saturation in the 
average pneumothorax case remains within normal limits; while in those 
patients upon whom arterial punctures were done after operation there was 
found quite a considerable reduction. This can be accounted for either by 
a diminution of aeration of the blood in the healthy lung, in the diseased 
lung, or both. The fact that the pulmonary circulation rate is at least tem- 
porarily decreased after thoracoplasty, added to the fact that the distensi- 
bility of the contralateral lung is diminished, are strong points of evidence 
in making clear the presence of a passive congestion in the uncollapsed 
lung.^^ The increased density of the radiographic shadow, the high normal 
or elevated venous pressure, and the occasional hemoptyses that possibly 
simulate those found in mitral stenosis, constitute additional evidence that 
points to the same conclusion. One would likewise expect an increase in 
the pulmonary second sound, a right heart hypertrophy and electrocardio- 
graphic changes, but of these factors we have not made a detailed study. 

Unfortunately, we liave little proof from this amount of data to show 
that the lung can, with time, regain a portion of the reserve it has lost. 
There is, however, an immense amount of clinical evidence to confirm 
these points. 

We believe that the alteration in the respiratory rate and volume and 
dyspnea result from the decreased distensibility of the lung through the 
Hering-Brauer reflex, but it is not within the scope of this presentation to 
defend such a statement. 

SUMMARY 

In this study there have been measured the various subdivisions of the 
lung volume — the total capacity, the functional residual air and the residual 
ail befoie and after thoracoplasty. ^Vithin a short period of the opera- 
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lion, these values tend to become greatly reduced, and their absolute measure 
in any given case must serve as a guide to the surgeon when contemplating 
further collapse. The ratio of the functional residual air to the total ca- 
jjacity in this connection is emphasized. The reductions in total capacity 
and functional residual air are greater in most cases than can be attributed 
to the operation alone. This can be explained largely by the change in 
the pulmonary circulation which, for a time, shows a lessened velocity. 
The distensibility of the uncollapsed lung is diminished, the intrapleural 
pressure being altered to simulate that found in circulator}'^ failure. 

The increased density in the radiogram of the contralateral lung, the 
high normal or elevated venous pressure, the diminished oxygen saturation 
of the arterial blood and the occasional hemoptyses that follow operation, 
all seem to indicate that the reduction in lung capacity after operative col- 
lapse is due largely to a passive venous congestion. 
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Discussion. — Dr. Edward D. Churchill (Boston, Mass.). — Doctor 
McIntosh has presented an exacting and quantitative study concerning cer- 
tain functions of the lung. I am sorry that his manuscript was not available 
for study before his presentation as it is impossible to make any intelligent 
comment on the data without more deliberate consideration. 

The general significance of such studies is quite apparent, however. 
Advances in thoracic surgery have now made possible the successful removal 
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of one entire lung. More exact determination of function is now essential 
as in other situations where a surgeon takes the responsibility of remov- 
ing one member of a paired organ. 

Determinations of vital capacity are very limited in their value. De- 
termination of the actual volume of the lungs is a step in advance, as also 
is the study of residual air in relation to total lung volume. What is 
greatly desired at the moment is a simple method of determining what may 
be called the “split” function of the lung or the assessment of the separate 
functions of the right and left lungs, respectively. 

As the role of surgery in pulmonary tuberculosis has been extended to 
include frankly bilateral cases, it becomes important to gain a clear concept 
of the ability of a partially diseased lung to meet the needs of the body. 
In the application of total pneumonectomy to malignant disease we are 
faced with an age group of patients that are notoriously poor risks for 
radical thoracic operations. Many have emphysema or other cardiorespira- 
tory changes associated with advancing age, and it seems imperative to test 
the function of the lung that is to remain before removing the one that con- 
tains the cancer. 

The best method available at the moment is to collapse the lung that is 
to be removed by artificial pneumothorax, but this is not always possible. 
Even a total pneumothorax on one side does not reproduce the state of 
affairs that follows the surgical extirpation of one lung. 

Efforts are_ being made in the clinic of Professor Jacobeus in Stock- 
holm to determine the function of each lung separately by means of a cannula 
inserted directly into one primary bronchus. This method combined with 
the careful methods of study used by Dr. McIntosh may point the way to 
the desired goal. 
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Cask I. — Miss U. W., 24 years of age, a typist, referred by Dr. P. E. Sabatelle, 
June 15, 1934. 

Present Illness . — As a cliild slic had had occasional pain in her left arm and, for 
many years, occasional cramps in her left hand which had grown weak during the 
past two years. Two months before examination these symptoms increased, with the 
addition of pain around the left wrist and left thumb and on the left side of her neck, 
sometimes radiating down the left side of her body. At times there seemed to be some 
numbness in the left thumb on the palmar aspect. She stopped her work as a typist 
for a few weeks and the pain in her left arm disappeared, but not the pain in her neck. 
As soon as she resumed typing, the pain in her left hand recurred. 

Physical E.ramination . — The patient was a very small woman, weighing 
pounds, healthy in appearance and well nourished. In the posterior triangle of the left 
side of the neck at about the middle of and above the clavicle there was a definite 
hony prominence and general fulness which was not present on the right side of the 
neck. Pressure over this area was painful, locally. There was no disturbance in sen- 
sation of the entire left upper extremity. The grip in the left hand was noticeably 
weak and there was a moderate amount of atrophy of the thenar eminence of the left 
hand. Roentgen examination showed cervical ribs on both sides articulating with the 
first ribs (Fig. 1). 

Operation . — June 20, 1934, at the Hospital for Ruptured and Crippled, the patient 
was operated upon under gas-oxygen anesthesia. An oblique incision was made in 
the left side of the neck, one and one-half inches lateral to the attachment of the sterno- 
cleidomastoid muscle just above the clavicle, as suggested by Dr. Alfred S. Taylor. 
The fascia over the brachial ple.xus was exposed and divided. The brachial plexus, 
the scalene muscles and the subclavian artery were exposed. The brachial ple.xus was 
found pinched between the cervical rib and the middle scalenus muscle on one side 
and the anterior scalenus muscle on the other side. The cervical rib was partl}-^ covered 
by the scalenus medius muscle. There was a definite articular facet on the first rib 
for the end of the cervical rib. The scalenus medius muscle was divided at the junc- 
tion of its middle and lower thirds. The cut end of the lower third was clamped and 
pulled forward against the brachial ple.xus. This served as an e.xcellent retractor for 
the plexus. The entire cervical rib was removed with rongeurs. The transverse process 
of the seventh cervical vertebra was not disturbed. The brachial plexus and subclavian 
artery then fell back into the space occupied by the cervical rib. The anterior scalenus 
muscle was then divided and the wound closed. 

July 3, 1934. 13 da3's after operation, the patient had no symptoms in her left 
hand but there was a slight anesthesia over the left shoulder. July 27, 1934, the blood 
pressure in the left arm was 116/65, in the right arm 109/65. There were no changes 
in the blood pressure before operation. There was diminution of skin sensation over 
the shoulder lateral to the scar of operation. October 15, 1934, the patient was sj^mptom- 
atically relieved, having no complaints whatever. Her grip was good and the extremity 
appeared normal. 

Case II. — Miss M. D., age 22, a dictaphone operator, referred by Dr. H. H. Fel- 

* Presented before the New York Surgical Societj’’, February 27, 1935. 
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lows, examined October 27, 1932. Except for tonsillectomy one year ago her past 
history is negative. 

Present Illness . — Although the patient thought her left arm had “always been funny,” 
symptoms in this extremity were not especially noticeable until two years previously 
when she began to experience pain in the front part of the left shoulder and left side 
of the neck, the pain jumping to the back of the left forearm. She had no pain what- 
ever in the left upper arm, but whenever she slept on her left shoulder she would 
awaken from the pain. This would disappear when she turned over. More recently, 
the attacks of pain were associated with sore throat. The grip in her left hand she 



Fig. I. — Preoperative roentgenogram of Case I. The cervical rib 
is shown as a direct shadow running from the seventh cervical trans- 
verse process down to and articulating with the rib just above the 
shadow of the clavicle. 

thought was not impaired but she would experience a tingling of the third, fourth and 
fifth fingers of the left hand and at times the outer three fingers grew numb as she typed. 

Physical E.rainination . — The patient is a healthy appearing girl, weighing 116 pounds, 
with round shoulders and normal reflexes. There was a fulness on both sides of the 
base of the neck, but particularly on the left, extending over an area several inches in 
diameter and Iju'ng roughly above the outer end of the left clavicle and in front of the 
anterior border of the trapezius muscle. The swollen area was firm and painful on 
deep palpation. There was no atrophy of the left upper extremity and no disturbance 
of skin sensation. Both pulses were equal. Roentgen examination showed a cervical 
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rib on the left side articulating with the first rib. There was also a rudimentary cervical 
rib on the right side (Fig. 2). 

0 /»rro/ion.— November 15, 1932, at the Hospital for Ruptured and Crippled, under 
gas-oxygen anesthesia an incision was made similar to the one described in Case I. 
The cervical rib articulated with the first rib at the attachment of the middle scalenus 
muscle. The lower third of the middle scalenus muscle was divided and the distal 
end grasped with a clamp and used as a retractor for the brachial plexus. The rib 
was then removed with a rongeur and afterwards the brachial plexus and subclavian 
artery dropped back into the place formerly occupied by the rib. Attempt to remove 




Fig. 2. — Preoperative roentgenogram, showing cervical rib in Case 
II as a direct shadow running from the seventh cervical transverse 
process down to and articulating with the rib just above the shadow of 
the clavicle. 

the rib in one piece is dangerous. The anterior scalenus was then divided at its attach- 
ment with the first rib so that there could be no question of pressure on the brachial 
plexus. 

Follow Up , — For several weeks, the patient had some pain in the region of the 
ulnar nerve distribution, due probably to too much retraction on, and handling of, the 
brachial plexus. Extreme gentleness is necessary in this operation. The skin over 
the left side of the neck was very hypersensitive. There was no atrophy in the left 
hand or left arm and no limitation of motion in any joint. She claimed to feel a ‘pull- 
ing sometimes in the left side of the neck.” April 28, 1933, the patient had returned to 
her usual work and was free of all symptoms. 
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Cask III. — IMrs. A. M., 28 years of age, housewife, referred April 16, I 935 f by Dr. 
J. Sullivan and Dr. H. C. W. S. deBrun. 

Present Illness . — About six months ago patient began to have marked pain and numb- 
ness in her left upper extremity. A week or two later she noticed lumps on the left 
side of her neck, the inner side of her left upper arm, the inside of the left elbow 

and the left wrist. The left hand has become thin, weak and is always as cold as ice. 

Numbness of the whole extremity bothers her the most. She has peculiar tingling pain 
in the index, middle and ring fingers. 

Physical E.vamhiation. — Chubby, small, overweight Irish woman. There was slight 
swelling at the base of the left side of the neck. The upper arms were each io .)4 inches 
in circumference. The left wrist was one-quarter of an inch smaller than the right 

which measured inches. The left hand is a little thinner than the right. There 

may be slight atrophy of the intrinsic muscles of the left hand but particularly of the 
thenar and hypothenar eminences. The pulse in the left wrist cannot be felt. Axillary 



Fig. 3. — RoeiUgenogram of Case III, Showing ceivical rib from a lateral 
view of the chest. The rib may be seen at the top of barium which was just 
passing through the esophagus. 


pulse on the right can be felt but not on the left. Blood pressure right arm 120/80. 

Left — no blood pressure can be obtained. She has diminished tactile sensation on the 

dorsum of the third and fourth fingers of the left hand. The skin of the palm and 

dorsum of the hand is hypersensitive. When she stands up there is distinct fulness 

in the left side of the neck. Pressure over this fulness causes her local pain. Tivist- 
ing her head to the left is painful. Roentgen examination showed cervical ribs on 
both sides articulating with the first ribs (Fig. 3). The lateral views of the cervical 
region were particularly interesting in that they showed the full length of the cervical 
rib in a view not commonly seen. 

Operation . — April 17, 1935, at the Hospital for Ruptured and Crippled the patient 
was operated upon under gas-oxygen anesthesia. An oblique incision was made in the 
left side of the neck similar to Cases I and II. The anterior scalenus muscle was 
identified and found to be inches or more in diameter, being greatly hypertrophied. 
The cervical rib was deep and articulated with a definite facet at a point on the first 
rib corresponding to the interval between the scalenus medius and scalenus anticus 
muscles. The brachial plexus was very deep and was a so called postfixed type (Fig. 4). 
In other words, it came off one segment lower than normal. The subclavian artery 
came up distinctly over the cervical rib very near the articular facet on the first rib. 
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The artery was angulated. It consisted of a tliick fibrous cord the size of an ordinary 
pencil. Its walls could not be compressed. There was no blood in it as was shown 
by the fact that a hypodermic needle was introduced at intervals and no blood ob- 
tained. It would have been interesting to inspect tlic artery for a greater part of its 
course, but this was not practical because serious interference with collateral circula- 
tion might have resulted. The anterior scalenus muscle was completely divided near 
its rib attachment. TIic scalenus medius muscle was divided. The cervical rib was 
removed from its attachment to the first rib back to within yi inch of the pedicle and 
the wound then closed. 

May 15, 1935. four weeks following operation, the patient noted that the increased 
warmth in the left upper extremity, which had been noted immediately after the opera- 
tion, still persisted. Tiic extremity did not feel so numb and tliere was none of the 
old pain that the patient had previously felt. However, there were times, particularly 
at night, that a different type of pain was experienced through the shoulder and ex- 



tremity. This was interpreted as being due to the handling of the brachial plexus at 
operation. Postoperative roentgenograiiis showed the left cervical rib to have been 
removed. 

COMMENT 

(1) Cervical ribs giving symptoms are not common in the average sur- 
gical practice. 

(2) The use of the distal end of the divided scalenus medius muscle as 
a retractor for the brachial plexus is a helpful maneuver in the removal of a 
cervical rib. 

(3) Reviewing the anatomy of the neck, Piersol makes the following 
points: There may be a slight outward projection from the ventral side of 
the cervical vertebral body representing the lirominence for the head of the 
rib to rest upon; there may he a hooklike growth of hone from the tip of 
the transverse process ; a cervical rib may develop from a separate center of 
ossification anterior to these two bony variations; and these may all grow 
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in such a manner as to form a transverse foramen and a cervical rib. The 
cervical rib may run forward parallel to the first rib sometimes reaching 
half way to the sternum and sometimes articulating with the first rib. Occa- 
sionally a process grows up from the first rib to meet the cervical rib. This 
process may raise or markedly encroach upon the subclavian artery. 

Furthermore, there may be a variation in the scalene muscles. Their 
origins may be increased or diminished; fusion may occur; the scalenus 
anticus may be perforated by the subclavian artery and the portion of the 
muscle so sepai'ated may form a distinct muscle, the scalenus minimus. This 
muscle may attach itself to the upper surface of the first rib and to the dome 
of the pleura, 

A great many of the fibrous bands, described by various surgeons as 
encroaching upon the brachial plexus, would be better understood were all 
these anatomic variations appreciated. Because of these variations I do not 
believe we can set down a single procedure which, when carried out, will 
relieve every case of so called cervical rib. Simple division of the scalenus 
anticus has been advocated by some as being the operation of choice for all 
so called surgical ribs. I believe we must deal with variations as we find 
them at the time of the operation. Furthermore, symptoms will vary accord- 
ing to the variations in the anatomy, 

(4) I have seen three other cases of well marked cervical ribs in the last 
year. None gave symptoms. One case was in a nurse, one in a patient with 
a severe pulmonary infection, and one in a girl with an adenoma of the 
thyroid. 

(5) Most of these cases arc in working girls who do not have symptoms 
until over 20 years of age. 

(6) Why the symptoms nearly always occur on the left side, even 
though the cervical ribs are bilateral, I do not believe is known. 

(7) Case III seems to be quite unusual, a report of Cushing’s being the 
only other instance in which an o])literation of the artery has been described. 

(8) Roentgenograms taken in the lateral position, as shown in Fig. 3, 
are very instructive and have in the past not been routinely taken. 

Discussion: Dr. De Witt Stetten (New York) said that cervical rib 
cases might be divided into two classes, those producing nerve symptoms and 
those producing arterial symptoms. Although the vascular cases constitute 
the minority, they are very interesting, as illustrated by a case recently 
treated. The patient was a telephone operator with a cervical rib, not on the 
left, but on the right side. The symptoms were entirely vascular, a typical 
Raynaud’s syndrome developing in the hand, especially when it became cold. 
Under ordinary conditions there was not much difference in the pulse, but 
if the arm were pulled on the long axis of the body and the head turned 
sharply to the opposite side, stretching the scalenus muscle, the pulse could 
be obliterated (Halsted test). At operation, as the scalenus anticus was 
divided, the artery — ^which was acutely kinked by the tense muscle — com- 
pletely relaxed and straightened out. In spite of this, and the fact that divi- 
sion of the scalenus anticus rvould probably have been sufficient. Doctor 
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Slettcii resected the larger portion o£ the cervical rib which articulated with 
the first rib. 

Particular attention should he called to a possible difficulty not mentioned 
by Doctor Patterson, that is, the ease with which the pleura may be punc- 
tured during resection of a cervical rib. In the case cited above this accident 
occurred even though the possibility was borne in mind and the greatest 
precautions taken to prevent it. Opening of the pleura rarely occurs in upper 
thoracoplasties, but, of course, this operation is usually done in tuberculous 
cases with a thickened pleura, and often with obliterated pleural cavities, so 
that the danger is very slight. In cervical rib cases, however, there appears 
to be a long tongue of extremely thin pleura that comes right up to the 
periosteum of the rib. In this instance the periosteum had been completely 
separated from the rib and he was about to resect the rib with a costotome 
when the tip of the instrument, which was not quite adapted for his particular 
purpose, made a small hole in the pleura. Suture was attempted but, owing 
to tile thinness of the tissue, was found to be impracticable. Influx was con- 
trolled readily by a tamponade. There was no unfavorable result except the 
necessity for drainage and a slight postoperative rise of temperature with an 
insignificant pleural exudate which was absorbed. The patient’s symptoms 
were completely relieved by the operation and the Halsted test became nega- 
tive. 


Dk. Iua Cohen (New York) drew attention to the fact that in connection 
with vascular symptoms, in addition to actual pressure there is an element 
of spasm, well illustrated in the case of a nurse with a cervical rib whom he 
treated in 1933. Iii tkis patient, without any change of posture, the radial 
pulse would disappear, only shortly afterwards to reappear and then dis- 
appear again. The appearance of the hand resembled that of Raynaud’s 
disease. Division of the scalenus muscle alone relieved the symptoms. 

Dr. John M. Hanford (New York) described the case of a colored 
woman, aged 28, at present in Presbyterian Plospital, Avith a cervical rib on 
the right side instead of on the left where it usuall}'- occurs. The patient 
came in because of weakness, dyspnea, palpitation, and pain in the right upper 
limb. In the Medical Ward, she was found to be running a low grade fever, 
the cause of which had not been determined. Pier basal metabolism and 
Wassermann tests Avere negative, the blood pressure normal. On examina- 
tion, there Avas an enlarged heart, rapid pulse and dilatation of the subclavian 
artery just beyond the rib, Avhich may be indirectly the causation of the cir- 
culatory findings. The rib is CAudently constricting the artery which is 
dilated beyond the constriction, measuring 2 cm. at least, and is much larger 
than that on the left side. It gives a bruit and a definitely pulsating expan- 
sion is visible and easily palpable. 

Apparently the local symptoms in this case are due more to pressure on 
the subclavian ^xitry than on the nerve plexus. The patient does not appear 
to have symptonAS covrespoAidixig to pressure ow the ulnar nerve or on the 
median cord of the plexus. She does have some weakness of the hand and 
some paresthesia of the upper limb. The constriction of the artery by the 
cervical rib may be causing a terrific impact on the wall of the artery just 
beyond, gradually weakening it over a period of years. Another theory is 
that nutrition of the artery just beyond the constriction is such as to weaken 
it. Actually, the patient now presents the picture of a small aneurysm which 
may easily interfere with the operation which the patient certainly should 
have to release the pressure. 
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Dr. Byron Stookey (New York) felt that it would be futile to attempt 
to classify cervical ribs into groups in view of the wide variations. There 
may be a cervical rib varying from a very small nubbin to a complete bony 
rib, which articulates behind with the vertebra and in front with the first 
rib, or, in place of articulating, fuses with the vertebra, with the first rib, or 
with both, thus presenting a solid bon}’- structure. Important to remember, 
too, is the fact that instead of a bony rib, a small fibrous band may continue 
forward from a very small transverse process to the first rib in front and 
compress the plexus as though it were a solid rib. Although this fibrous 
band does not show in the roentgenogram, it may nevertheless give rise to 
the same symptoms as an actual bony protuberance. 

Cervical ribs appear most commonly in the presence of a prefixed plexus, 
that is, a plexus which has arisen a segment or two higher than is considered 
normal, the normal — if normal there be — being really a mean between a 
prefixed and a postfixed plexus. The variation in the position of the plexus 
depends upon the position of the developing limb bud. It is the relative 
position of the plexus to the developing cervical costal structures which 
determines whether or not a cervical rib will form, since the outgrowing 
nerve bundles cut off the mesodermal costal structure which would normally 
develop a cervical rib were it not for the traction of the outgrowing nerve 
bundles across the developing costal structures. In the lower forms where 
extremities do not exist and hence no limb bud or outgrowing nerve bundles, 
cervical and lumbar ribs are the rule. The only reason cervical and lumbar 
ribs are not present is due to the developing limb bud and the nerve struc- 
tures which grow out to reach the limb bud. 

Among the reasons given for the development of symptoms in the second, 
third and often as late as the fourth decade is the fact that ossification in 
later life destroys the resilience which is found in younger individuals. More- 
over, in adult life there is a further descent of the shoulder which puts greater 
.stress on the plexus itself as it passes over a cervical rib. However, in Doc- 
tor Stookey’s opinion, the most likely explanation is the same mechanism 
which produces ulnar nerve palsies 20 or 30 years after fracture of the in- 
ternal condyle of the humerus. Under these circumstances the ulnar nerve 
is subjected to continuous trauma with each extension and flexion of the fore- 
arm due to the faulty angle of the internal condyle which makes the ulnar 
nerve cross the condyle at an acute angle. Similarly, by each inspiration and 
expiration the rise and fall of the thorax causes pressure upon the brachial 
plexus as it passes out of the thorax over a cervical rib. This continuous 
trauma eventually injures the nerves just as the sharp angle of a fractured 
internal condyle of the humerus injures the ulnar nerve, and symptoms occur. 

Doctor Patterson’s point of using the scalenus muscle as a retractor to 
pull the brachial plexus forward Doctor Stookey regarded as excellent, since 
trauma to the plexus is very likely to occur unless great care is used to avoid 
traction upon the nerve roots. 
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I'JIOM TJIE Di;rAIiT.ME.VT OF HUttOFIty OF TIIK PltFmVTFIttAX IfOSrrTAL AND OF THE COLLEGE OF I’lIYSICIANS AND 

flUIlGEONS, COLUMDtA ONIVEUSITy, NEW YOUK CITY 

Cases of acute suppurative pericarditis are not common and the diagnosis 
and treatment of this condition have always been of great interest to both 
pliysicians and surgeons. The opiiortunity was recently afforded to care 
for a patient who presented the t3'pica] signs of increased intrapericardial 
pressure and who recovered in due time after the institution of drainage and 
repeated irrigations of the pericardial cavitj'. In this instance, at the sug- 
gestion of Dr. Hugh Auchincloss, the pericardial sac was opened postero- 
laterally in its dependent part and it was the impression of those who followed 
the course of the jiatient after operation that recover}’’ was due in large 
measure to the satisfactory drainage which was provided by this incision. 
When this patient came under my care I was not familiar with the paper 
which was recently published by Truesdale^ in which he advocated drainage 
through an incision similar to the one which I used. He apparently also 
appreciated the difficult}' of maintaining adequate drainage through the 
anterior (parasternal) route, and when the situation became desperate in his 
case, decided to supplement the anterior incision with a posterior one, accept- 
ing the risk of opening and infecting the pleural space for the advantages of 
dependent drainage. He found the base of the left lung adherent to the 
pericardium and was able to strip it away and expose tbe posterolateral wall 
of the pericardium without entering a free jileural cavity. The presence 
of adhesions minimized the possibility of a com])licating empyema, but regard- 
less of what the outcome would have been if tbe latter complication had 
arisen, the patient made a satisfactory recovery. 

Adhesions were present in my case also, making it similar to that reported 
by Truesdale. Drainage of the pericardium ])osteriorly was felt to be so 
important that the decision was made to enter the pleura (if need be) in 
order to accomplish it, and accept the risk of a pneumothorax and another 
empyema. Fortunately, the adhesions made it possible to expose'the postero- 
lateral wall of the pericardium without this complication occurring. 

CASE REPORT 

History and Physical Examination . — A Jewish boy, aged 12, was referred by Dr. 
M. R. Bradner of Warwick, N. Y., June 3, 1934. His illness dated from the latter 
part of February, when he developed a pneumonia of the left lung. Temperature re- 
mained elevated for seven days and then dropped rather abruptly to slightly above 
normal. After this his convalescence was complicated, first by marked distention of 
the abdomen, which persisted for one week; then by an abscess of the left middle 
ear, which necessitated drainage; and finally by a suppurative pleurisy on the left side 
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posteriorly. The organism was not determined. The left pleural cavity was drained 
on April 2 by resecting a segment of the eighth rib, following which the patient im- 
proved. At the end of the second week he was up and walking when suddenly his 
temperature rose to 105°. The fever persisted, running an irregular course, and on May 
7 a piece of the ninth rib was resected in order to provide more adequate drainage for 
the empyema cavity. The boy’s condition was never satisfactory after this. The 
wound continued to drain, temperature remained elevated and there were repeated 
spells of nausea. May 22 the wound was explored with a small rubber catheter and 
radiographs of the chest were made after the injection of lipiodol. These demonstrated 
a sinus tract which extended through the chest wall for a distance of about 2j4 
inches, but no cavity. The sinus tract was irrigated frequently with Dakin’s solution 
during the next three days and the boy seemed to improve again. Then his tempera- 
ture became very high and another radiograph of the chest showed a distended peri- 
cardium. The pericardial sac was aspirated through the fourth intercostal space and 
60 cc. of thin, turbid fluid were recovered. Smear and culture were not made. The 
boy did not show any tendency to improve and on June 3 he was transferred to the 
Presbyterian Hospital. 

The following observations were made during the three days preceding operation: 
The boy was pale and weak, but in a surprisingly good state of nutrition considering 
the duration and nature of his illness (Fig. i). There was no cyanosis and no edema. 
Respirations were rapid and shallow with expiratory grunt and pronounced retraction 
of the lower intercostal spaces anteriorly on both sides. Temperature fluctuated be- 
tween 100.8° and 104.6®. The veins in the neck were distended, but not greatly dilated 
and not tortuous. The superficial veins over the anterior chest wall, abdomen and 
upper extremities were plainly visible and dilated, but could not be felt. The right 
chest was clear. The left chest showed dulness and diminished breath sounds pos- 
teriorly in the region of the operative scar. A cardiac impulse could neither be seen 
nor felt. The left border of cardiac dulness was 4 cm. to the left of the midsternal 
line in the first interspace, 5.5 cm. to the left in the second, 10 cm. in the third and 
II cm. to the left in the fourth and fifth. The right border of cardiac dulness also was 
4 cm. from the midsternal line in the first interspace, 5.5 cm. in the second, 6.5 cm. 
in the third and fourth, and 6 cm. in the fifth. Heart sounds were faint. The measure- 
ments of the heart as obtained from a two meter heart film were reported as follows: 
MR 6.7; ML 9.0; TD 15.7 and GV 7.8; internal diameter of the chest 22.5. The 
area of cardiopericardial density was described as having a “water-bottle” shape (Fig. 2). 

A fluoroscopic examination did not reveal any cardiac pulsations on either side. 
An electrocardiogram showed elevation of the RT interval in the first and second leads 
and inversion of the T waves in the first lead. There was a marked pulsus paradoxus, 
and the pulse, which varied between no and 140, could not be accurately obtained 
at the wrist. The arterial pressure was not recorded. The venous pressure, as ob- 
tained by the direct method of Moritz and von Tabora" was 240 cm. of physiologic 
salt solution. The abdomen was prominent and gave a fluid wave. The liver was en- 
larged and tender, its edge palpable 8 cm. below the costal margin in the midsternal 
and midclavicular lines. Red blood cells were 3,800,000; hemoglobin, 53 per cent; 
white blood cells, 14,400; polymorphonuclear leukocytes, 85 per cent. The urine was 
negative except for a faint trace of albumin. 

June 4 the pericardial sac was aspirated again through the fourth intercostal space. 
The needle was introduced i cm. within the line of the nipple and 90 cc. of thin, light 
green, turbid fluid were withdrawn. When this amount had been obtained the aspira- 
tion was discontinued because the fluid became blood tinged and the pulsations of the 
heart were being transmitted to the shaft of the needle. The venous pressure was 
measured repeatedly while the fluid was being withdrawn. After the withdrawal of 
6 cc. it was 210 cm. of physiologic salt solution. When 20 cc. had been withdrawn 
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it had dropped to i6s and subsequently the measurements were 155, 14S, I 35 , 125, and 
iiS; after the withdrawal of 40, 60, 70, 80 and 90 cc., respectively. A culture of the 
fluid showed hemolytic streptococci. Specific gravity was 1.020 and the cell count 
was 19,000. 

Operation . — Operation was performed under colonic ether anesthesia June- 5 . The 
left lung was adherent to the chest wall, diaphragm and pericardium, permitting the 
pericardium to be exposed without opening the free pleural space. The adhesions were 
delicate and were easily separated without bleeding of any consequence. The exposed 
surface of the pericardium bulged into the wound. When it was opened the exudate 
within spurted through the incision. The amount of exudate was not measured, but it 
was estimated to be at least 500 cc. The exudate was turbid, thin, light green, and 
contained clumps of fibrin. The surface of the heart was covered with a shaggy 
fibrinous exudate. After the heart was decompressed the boy breathed more easily 
and the volume of the pulse improved. 

Operative Procedure . — Patient in a reclining position, turned slightly to the right 
side so as to permit access to the left axilla. 

A double curved incision was made over the 
fifth intercostal space, extending from the 
lateral end of the sixth costal cartilage to the 
posterior fold of the axilla (Fig. 3). The two 
flaps thus made were reflected upward and 
downward to expose the surfaces of the fifth 
and sixth ribs. Access to the thorax was 
gained by resecting subperiosteally segments 
of the anterior ends of the fifth and sixth ribs, 
each approximately four inches in length. In 
front the ribs were divided just lateral to the 
costochondral junctions. The intercostal 
muscles, together with the intercostal fascia, 
were stripped away from the parietal pleura and 
the vessels ligated both anteriorly and pos- 
teriorly. The pleura Avas incised through the 
bed of the sixth rib and the adherent part of 
the lung dissected off the diaphragm and peri- 
cardium. This gave an excellent exposure of 
the pericardium posterolaterally. The peri- 
cardium was opened through a horizontal incision approximately three inches long, 
the exudate evacuated and pressure-maintenance drainage established with a specially . 
constructed tube (Fig. 4).* The tube was anchored snugly in place with vaseline gauze, 
supported with additional dressings of dry gauze and fixed to the chest with strips of 
broad adhesive. The boy left the operating room in good condition. However, there Avas 
a slight suggestion of cyanosis and for this reason the administration of oxygen in a 
tent was begun immediately. 

* It is not felt that the use of closed drainage in this particular case Avas essential, 
because the free pleura Avas not opened. The author believes that open drainage Avould 
have been equally as effective. The use of two large rubber tubes Avould have pro- 
vided more adequate drainage and in another similar case it is planned to use tAvo 
tubes, passing them through the apex of a silk and gauze tampon doAvn to, but not 
through the opening in the pericardium. The tampon Avould serve to hold back the 
edges of the Avound and the lung, causing them to be molded apart. In this manner, after 
six or seven days a spacious tract Avould be established and the tubes and tampon 
could be discarded. 

In consideration of the experiments of Beck and Isaac^ there is reason to believe 
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Fig. 3 . — Diagrammatic sketch .showing 
the position of the incision that was made in 
the case reported. The shaded, parts of the 
fifth and sixth ribs were resected. 
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Pig. 4. — A drawinfif of the pressure maintenanec drainaRe tube, de- 
sifTiicd by Dr. IIurIi Auehincloss, which is frcQucntly used at the Presby- 
terian Hospital in cases of acute emiiyenia. 

(A^ — Piece of fairly stiff rubber tubing from 15 to 20 cm. long which 
passes into the cavity to be drained. The internal diameter of the tubing is 
approximately 1.0 cm. and the thickness of the wall 0.2 cm. The end of the 
tube has multiple fenestrations and is anchored in position with iodoform 
gnu7e well covered with vaseline. The packing seals the wound and when 
the tube and packing arc removed on the seventh or eighth day the opening 
that remains is sufficiently large to provide for diainage over a considerable 
period of time. 

(B) — Piece of rubber dam. The thoracotomy tube (A) is passed 
through a small punch hole in the center of the rubber dam. The rubber 
dam fits snugl> against the wall of the thoracotomy tube and seals the space 
between the tube and packing. 

(C) — Rubber collar made of a piece of tubing slightly larger than (A) 
and split longitudinally at one end into sereral tails. These are supported 
by gaurc compresses and strapped to the chest with adhesive plaster. 

(D) — Ordinary glass connecting tube. A T-tube can be substituted for 
this if it is desired to irrigate the cavity. 

(E) — Another section of tubing, the same as (A), with a long bevel at 
the distal end. 7 ’lie wall of the collapsible tubing (F) hangs over this beveled 
opening and forms a valve. 

(F) — Long .section of rubber dam (collapsible) tubing. This is an 
added precaution against the entrance of air into the chest. It is consider- 
ably laigcr than the stiff tubing to which it is connected. 

(G) — Two ordinary paper clips which serve to flatten the tube and bring 
about a nioic even apposition of the waall of the tube against the bereled 
opening. 

(II) — Drainage bottle. 


that the filling of the heart is supported by subatmospheric pressure. After rib resec- 
tion, however, it is not practical to maintain an airtight seal for more than si.K to 
eight days. Since drainage in suppurative pericarditis must be provided for a much 
longer period than this, and since irrigations are so important, closed drainage is 
probably not necessary unless the free pleura is opened and then only long enough 
to permit the formation of adhesions. 
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Postoperative Course . — The patient was kept in the oxygen tent until June 20 dur- 
ing which period he continued seriously ill with a high fever (102° to 104“), rapid, 
weak paradoxical pulse and rapid, irregular and shallow breathing. June 7 the red 
blood cells were 2,520,000; hemoglobin, 75 per cent; white blood cells, 18,200; polymor- 
phonuclear leukocytes, 71 per cent. Blood culture was negative June 8. A transfusion 
of 500 cc. of whole blood was given on this date. The immediate reaction to this was 
alarming. Respirations rose to 60 ; there was profuse diaphoresis ; skin became cold and 
cyanotic; and pulse almost imperceptible. The boy was listless, unresponsive and had 
an involuntary defecation. Fortunately he recovered from this reaction within an hour. 
The drainage tube functioned perfectly and from the time of operation up to the after- 
noon of June 12, 1,600 cc. of purulent material were evacuated. At this time the dress- 
ing had become saturated with pus, and pus was dissecting the adhesive strapping from 
the skin. Consequently the tube and all the packing were removed and after this 
the wound was left wide open. The tract which led down to the pericardium was 
spacious. The heart could be seen through the opening which had been made and 
a considerable amount of fibrinous exudate was still attached to it. Pus was puddling 
in the depth of the wound. After irrigating the wound with warm saline, it was 
dressed with a silk and gauze tampon with a piece of rubber dam passing through the 
apex of the tampon just, to, or perhaps a little way through, the pericardial opening. 
The wound was irrigated and dressed in a similar manner every day, Dakin's solution 
being substituted for saline June 15. At first there was no decrease in the amount 
of discharge, and June 18 a rubber catheter was passed posteriorly to the heart into 
the oblique sinus (culdesac) and 8 cc. of residual exudate were evacuated. This was 
repeated with similar results once a day during the next five days and June 23 two Car- 
rel tubes, a long one, through which the cavity was irrigated, and a short one to pro- 
vide for reflux, were inserted and left in place. After this, instillations of Dakin’s 
fluid were given at frequent intervals until July 9. During this time the wound was 
dressed daily and at each dressing, after removing the Carrel tubes, the pericardium 
was irrigated with a pint of Dakin’s solution through a catheter. 

The purulent discharge cleared up rapidly under this treatment and within a few 
days the boy began to show definite signs of improvement. Whereas he had been 
irritable and fretful up to this time, now he became pleasant and cooperative. His ap- 
petite increased ; the temperature approached a lower level ; and the white blood 
cells which had been 29,000 on June 25, with a polymorphonuclear percentage of 98, 
had dropped to 16,000 on June 30, with a polymorphonuclear percentage of only 79. 
July 5, 725 cc. of thin, sterile fluid were aspirated from the right chest. The boy 
was sitting up for a few minutes each day at this time. He began to walk July 14 
and temperature reached normal July 17. Irrigations of the pericardial cavity with 
physiologic salt solution (which had been resumed July 9 when the instillations of 
Dakin’s solution were discontinued) were stopped July 25. The sinus tract closed July 
30 and the boy was discharged from , the hospital August 3. At the time of discharge 
he weighed 80 pounds and was gaining weight rapidly; the veins in his neck were no 
longer distended; the superficial veins of the trunk and abdomen were much less promi- 
nent than they had been; there were no signs of pleural fluid; the liver edge could 
not be felt; and there was no ascites. The venous pressure June 30 was 88 cm. of 
physiologic salt solutidn. The pulse, which had remained rapid and paradoxical until 
the latter part of July, had slowed to 90 and assumed a normal quality. 

Folloiv Up Observations . — The boy continued to improve after discharge from the 
hospital. He rapidly regained his strength and in two weeks’ time gained nine pounds. 
When seen August 17 he appeared to be in excellent physical condition. The pulse 
was slow, regular and of good quality. There were no signs of fluid, either in the 
chest or abdomen. The veins in his neck were not distended and the liver could not 
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be felt. He was seen again October 8 (approximately four montbs after operation) 
at wbicli time he weighed 106 pounds, was active at school and symptom free. 

DISCUSSION 

I do not liclicvc that the recovery in this case is to be attributed solely 
to the site which was elected for drainage. Such a claim would be open to 
question because the case was a favorable one in several respects. When the 
boy came under my care he had recovered completely from his pneumonia, 
the empyema cavity was closed and the general state of his nutrition was 
good. Furthermore, after the pericardium was opened, it was irrigated 
daily, either with saline or IDakin's solution, and drainage was provided with- 
out the complicating effects of an open pneumothorax or fresh, pleuritic 
infection. These advantages, plus the additional fact that residual exudate 
accumulated posteriorly in the obligue sinus (culdesac), in spite of the pos- 
terior incision, make it impossible to evaluate exactly the .part which was 
played by the posterior incision in the recovery of the patient. 

On the other hand, the pericardial sac drained well through the posterior 
opening (regardless of the fact that pus puddled in the oblique sinus) and 
the introduction of the Carrel tubes posterior to the heart was a relatively 
simple matter. Not only would this have been more difficult through an 
anterior incision, but the exposure of the heart to the additional length of 
tubing which would have been required certainly would not have been desir- 
able. 

In the past the posterior route has been opposed on the grounds that the 
pleura might be opened and the patient made to suffer the additional burden 
of a pneumothorax and fresh pleuritic infection. It may be that this objec- 
tion is largely theoretical. In consideration of the findings in the case re- 
ported here and in that reported by Truesdale, one wonders whether pleural 
adhesions are not usually present in cases of suppurative pericarditis. They 
are certainly to be exjiected when the pericarditis is preceded by a suppura- 
tive pleurisy (which is usually the case) and it may well be that the pressure 
of a distended pericardium and the infection within are sufficiently irritative 
to the adjacent pleural surfaces to stimulate the formation of adhesions in 
those cases that are not preceded by empyema. If this is true, the belief that 
it is necessary to drain anterioidy in order to avoid infecting a healthy pleura 
is without foundation. 

On the other hand, the desirability of draining a suppurative pericarditis 
without opening and infecting the pleura would not be denied by any one 
and for this reason it is felt that the posterior approach is particularly suited 
to those cases which are preceded by empyema. When there has been a 
preexisting empyema, the presence of adhesions makes it unlikely that free 
pleura will be entered. Furthermore, the posterior route probably should be 
restricted to the left side, because the base of the pericardium is lower on 
the left and the inferior vena cava is not present to obstruct the entrance to 
the oblique sinus (culdesac). If the expected adhesions are not present- and 
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free pleura is entered, drainage of the space will be provided from the time 
the infection is introduced and the effects of an open pneumothorax can be 
compensated by the use of some type of a pressure-maintenance drainage 
tube (Fig. 4). If this is done, the disastrous effects of the jiyopneumothorax 
might be avoided. I feel it very important, however, to emjihasize the im- 
portance of frequent irrigations. 

The use of Dakin’s fluid in this case is deserving of a word of comment. 
In consideration of the fact that Beck‘d found that the injection of Dakin’s 
solution into the normal pericardial cavity of the dog was followed by a pro- 
found reaction, some of us hesitated to use it in the human. On the other 
hand, we knew that Dakin’s solution had been used in the human pericardium 
in cases of acute suppurative pericarditis and that a number of cases in 
which it was used had gone on to complete recovery,'^- When the exudate 
became thick and it was discovered puddling in the oblique sinus (culdesac) 
behind the left atrium, the advantages to be gained from an antiseptic, solvent 
agent seemed to be of paramount importance and consequently Dakin’s solu- 
tion was substituted for the physiologic salt solution which had been used 
up to this time. The Dakin’s solution accomplished its purpose, for the resid- 
ual exudate disappeared rapidly after its use was begun. However, it may 
be too early to conclude that it did not have a harmful effect. It may be, as 
Beck has suggested, that the fibrinous exudate in suppurative pericarditis 
protects the pericardial surfaces from the irritating effects of free chlorine. 
In support of this suggestion he describes his observations that injection of 
Dakin’s solution into the infected pericardium of dogs does not cause pain 
and bleeding as it does in the normal pericardium. 

Another feature in this case was the syndrome produced by the intra- 
pericardial pressure. It presented all of the typical signs of this condition. 
The importance of their recognition in diagnosis and the mechanism by which 
they are produced have been described by Beck and Cushing.^ As these 
authors suggest, it is unfortunate that the significance of this syndrome has 
not been more generally appreciated. Although it was understood that there 
was interference with the entrance of blood into the right heart, 500 cc. of 
whole blood were added to the circulation. This was done because the boy 
was anemic and septic. The result was a near fatality. This experience 
should be a warning. It demonstrates that an ability to recognize and inter- 
pret the signs of intrapericardial pressure is just as important from the stand- 
point of therapy as it is from the standpoint of diagnosis. Intravenous 
therapy should be cautiously withheld in these cases, and, if resorted to, fluid 
should be injected slowly and in small amounts. 

SUMMARY 

(1) A left sided, posterior approach to the pericardium is recommended 
as the procedure of choice for drainage of suppurative pericarditis when the 
pericardial infection follows a left sided emjjyema. 

(2) A case that recovered after the establishment of drainage by this 
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route is presented, including a detailed description of the history and physical 

signs, operative procedure and postoperative course. 
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The past decade has revealed a marked increase in the incidence of pri- 
mary carcinoma of the bronchus. That this increase is not entirely dependent 
on improvement in diagnostic acumen and the wide use of the bronchoscope 
as an investigative procedure has been demonstrated by various observers. 
Junghanns/ from a study of patients who came to necropsy, noted an in- 
crease in the frequency of the disease in the past seventy-five years, and 
especially in the last two decades. Maxwell and Nicholson^ have come to a 
similar conclusion from a review of lOO cases of primary carcinoma of the 
bronchus which were observed at necropsy at St. Bartholomew’s Hospital 
(London, England) since 1867, and estimated that at the present time it 
comprises one-seventh of all primary carcinomata. 

Experience at The Mayo Clinic has been of a very similar nature. Pre- 
vious to 1925, it was our privilege to see very few cases of primary carcinoma 
of the bronchus. Since then, such a diagnosis has been made in approxi- 
mately 250 cases, in 130 of which the diagnosis was confirmed by micro- 
scopic examination of tissue which was removed through the bronchoscope. 
In many of the other cases, the diagnosis has been confirmed at necropsy or 
by the demonstration of metastatic carcinoma in lymph nodes, that have been 
removed for microscopic examination. 

The disease apparently reached its present formidable position somewhat 
earlier abroad than it did in this country. Staehelin,^ of Basel; Berblinger,^ 
of Jena; Kikuth,^ of Hamburg; and Seyfarth,^ of Leipzig, as early as 1925, 
reported an incidence varying from 4.9 to 15.5 per cent of all primary car- 
cinomata. It was not until some years later that similar percentages were 
encountered in the United States. 

While many theories have been advanced to explain the increased fre- 
quency of the disease, none has proved entirely satisfactory. It is therefore 
readily apparent that the treatment of primary carcinoma of the bronchus 
has come to assume a place of major importance in diseases of the chest. 

The greatest obstacle in the treatment of primary carcinoma of the 
bronchus has been the everpresent problem of early diagnosis. While the 
diagnosis' is comparatively easy in cases in which the lesion is well developed. 


* Submitted for publication April 29, 1935. 
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the reverse is true in its incipient form. In many cases, the condition is dis- 
covered during the course of a roentgenologic examination of the thorax. 
It is not uncommon for the first symptom to be caused by a metastatic lesion 
rather than by the primary growth. Rogers,"^ in a review of 50 cases of pri- 
mary carcinoma of the l)ronchus which came to necropsy, reported that in 
44 per cent the first symptom was tlie result of metastasis rather than of the 
primary tumor. Carlson and Ballon^ have come to a similar conclusion, but 
point out that metastasis does not always necessarily occur early. 

It therefore must be emjDhasized that any patient who has indefinite jjul- 
monary sym]3toms, with or without roentgenoscopic findings, should be 
given the advantage of a thorough bronchoscopic examination, as there is no 
other means by which a small and early lesion of the bronchus can be recog- 
nized definitely. 

Some doubt exists in the minds of various pathologists as to what com- 
prises a primary carcinoma of the bronchus. There is no doubt that it is 
often extremely difficult to classify such tumors because of the small amount 
of tissue which is obtained through the bronchoscope. The diagnosis re- 
quires the greatest experience and skill on the part of the pathologist. In 
our experience,” primary carcinoma of the bronchus invariably has a high 
degree of malignancy when graded according to the method of Broders. 

There exists a marked difference of opinion regarding the most satisfac- 
tory form of treatment of primary carcinoma of the bronchus. Some doubt 
has been cast on the value of various therapeutic measures and on the ac- 
curacy of the pathologic interpretation of the tumor, because of the fact that 
an occasional patient, who is known to have a primary carcinoma of the 
bronchus, may live for years without treatment of any kind. It has been 
our experience, however, that such is the exception rather than the rule. 
The life expectancy in the cases which we have seen after the establishment 
of the microscopic diagnosis was slightly more than five months in the cases 
in which no treatment was employed. 

Roentgenotherapy has enjoyed the greatest popularity in the treatment 
of primary carcinoma of the bronchus, because of its ease of administration 
and its applicability in all types and stages of the disease. Many observers, 
however, feel that it is of very limited value. Graham and Singer^” said that 
“There is no record in the literatm'e of the successful treatment by radio- 
therapy of a single case in which the pathologic erddence has been incon- 
trovertible, and in which a five year interval without recurrence has elapsed 
between the treatment and the time of reporting the case.” Our experience 
with roentgenotherapy has not been as discouraging as that of these, authors. 
While we agree that its benefits are limited, Vinson and Leddy^^ have demon- 
strated that it produces very gratifying results in a small percentage of cases. 
Vinson’” has recently reviewed our exi^erience at the clinic with this form 
of treatment and has found that a number of patients are still alive and well 
seven years after the diagnosis was established microscopically. 

Thoracic surgery has made encouraging progress in recent years in deal- 
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ing with primary carcinoma of the bronchus. Graham/^ in 1934, reported 
six successful surgical extirpations of malignant growths of the bronchus 
which had been reported in the literature up to that time. In one of these 
cases, the patient was alive and well five years later. Since then, additional 
successful operations have been reported and much is to be hoped for from 
this method of treatment. It will require, however, some time to evaluate 
its true value and worth. 

The treatment of primary carcinoma of the bronchus directly through 
the bronchoscope has been found of distinct therapeutic benefit in certain 
cases. In spite of this, it has not received the attention that it deserves. 
Bronchial drainage may not only be reestablished, but in favorable cases, the 
growth may be removed or destroyed by direct excision, surgical diathermy, 
and the local application of radium. 

Jackson^'^ was the first to call attention to the feasibility of the broncho- 
scopic removal of malignant tumors of the bronchus. In 1917, he reported 
the successful removal of an endothelioma from the bronchus, by broncho- 
scopy. The patient is alive and well today, 19 years after the operation. 
This result is unequaled today by any other therapeutic measure. Orton,^° 
in 1924, reported the first successful removal of a primary carcinoma of the 
bronchus. His patient presented all the classic findings which have come to 
be associated with the disease. In addition, microscopic examination of the 
tissue which was removed confirmed the diagnosis. He informed us that the 
patient is alive and well today, 13 years after the removal of the growth. 
Negus, in 1933, reported the successful removal of an adenocarcinoma of 
the bronchus by means of bronchoscopy. The patient was alive and well, 
three and one-half years later. Kernan^'^ reported a most instructive group 
of cases in which there was primary carcinoma of the bronchus that he has 
treated through the bronchoscope with a combination of excision, surgical 
diathermy and radon seeds, with most encouraging results. Arbuckle^® also 
has used surgical diathermy in the treatment of a patient who had primary 
carcinoma of the bronchus. The patient lived in comfort while under treat- 
ment, for four and one-half years before dying of metastasis. Figi,^® in 
1930, reported the successful destruction of a primary carcinoma of the 
trachea by surgical diathermy. The patient was alive and well six years 
later. In 1926, Vinson and Bowing^" first described the value of surgical 
diathermy in the treatment of tumors of the trachea and bronchi, and have 
found it of increasing value. 

To this very encouraging group, we wish to add the report of a case 
which emphasizes the value of surgical diathermy in the treatment of primary 
tracheobronchial carcinoma. 


CASE REPORT 

A rnsn, 65 3'ears, first came to the clinic in Ma3^, I 933 f complaining of dyspnea 
and expectoration of a thick mucopurulent material. His difficulty had commenced 
two years previously and had become progressively worse. On physical examination, 
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the breath sounds were markedly diminished over the entire right half of the thorax. 
There were scattered coarse rales. The roentgenograms of the thorax did not disclose 
anything of diagnostic importance. Examination of the blood and sputum did not 
reveal anything abnormal. Bronchoscopy was advised, but was rejected, to await further 
developments. The patient again returned to the clinic August 9, 1933. The dyspnea 
had increased very rapidly and the patient was having marked distress. There was a 
marked stridor and he was expectorating mucopurulent material. The physical and 
roentgenographic findings were the same as they had been at the time of the patient’s 
previous visit to the clinic. Immediate bronchoscopy was advdsed. On introducing 
the bronchoscope into the trachea, a large tumor was readily visualized in the lower 
end of the trachea, almost completely obstructing its lumen. There was a very narrow 
crescent shaped slit (Fig. i) between the tumor and the left wall of the trachea, 
through which the air passed. Purulent material exuded from this slit. It was im- 
possible to determine the origin of the tumor, but it appeared to arise from the outer 
wall of the left main bronchus. Examination of tissue that was removed from the 
growth proved to be adenocarcinoma Grade I (Figs. 3 and 4). The condition of the 
patient was so precarious that immediate increase in the airway was imperative. The 



Fig. I. Fig. 2. 

Fig. I. — Bronclioscopic appc.irancc of adenocarcinoma of right 

bronchus. 

Fig. 2. — Bronclioscopic appearance of same tumor as in Fig. i, but 
after three treatments with surgical diathermy. 

tumor, however, was situated too far down in the trachea to obtain relief by tracheotomj'. 
The use of radiotherapy seemed inadvisable because of the possible danger of producing 
edema and complete tracheal obstruction. 

In view of the excellent results which we had had previously with surgical diathermy 
in the treatment of tracheal tumors, it was decided to apply it here. Two days later, 
bronchoscopy was performed and a sufficient amount of the tumor was destroyed by 
surgical diathermy to permit air to pass readily into the lungs. The patient imme- 
diately improved and felt much more comfortable than he had before the bronchoscopy. 
The following day, he coughed out a piece of tumor the size of a bean, which gave 
him increased comfort. The breath sounds, however, remained diminished over the 
right half of the thorax. Bronchoscopy was repeated August 18, 1933, a week follow- 
ing the first treatment, and revealed a marked change in the size of the tumor. It now 
occupied the right half of the transverse diameter of the lower tracheal lumen and 
the bifurcation could be visualized. Since then, surgical diathermy has been applied 
to the tumor five times. It was only after the third treatment that the site of the 
origin of the tumor could be determined definitely. It was found to arise from the 
lateral wall of the right main bronchus, just below the bifurcation, and filled most of 
the right main bronchial lumen (Fig. 2). It was not until surgical diathermy was ap- 
plied to the tumor in the right main bronchus that breath sounds again appeared over 
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the right half of the thorax. At the time of the last treatment, December 7, 1934, the 
only thing discernible was a slight infiltration on the lateral wall of the right main 
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Fig. 4. — Adenocarcinoma Grade I of bronchus (X360). 

in November, 1933, and January, 1934. The patient is in the best of health at the 
present time, 22 months after the first bronchoscopic treatment, and is performing heavy 
farm work without the least distress. 
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Fig. 2 — Bronchoscopic appearance of same tumor as in Fig. 1 , but 
after three treatments with surgical diathermy. 

tumor, however, was situated too far down in the trachea to obtain relief bj' tracheotomy. 
The use of radiotherapy seemed inadvisable because of the possible danger of producing 
edema and complete tracheal obstruction. 

In view of the excellent results which we had had previously with surgical diathermy 
in the treatment of tracheal tumors, it was decided to apply it here. Two days later, 
bronchoscopy was performed and a sufficient amount of the tumor was destroyed by 
surgical diathermy to permit air to pass readily into the lungs. The patient imme- 
diately improved and felt much more comfortable than he had before the bronchoscopy. 
The following daj% he coughed out a piece of tumor the size of a bean, which gave 
him increased comfort. The breath sounds, however, remained diminished over the 
right half of the thorax. Bronchoscopy was repeated August 18, 1933, a week follow- 
ing the first treatment, and revealed a marked change in the size of the tumor. It now 
occupied the right half of the transverse diameter of the lower tracheal lumen and 
the bifurcation could be visualized. Since then, surgical diathermy has been applied 
to the tumor five times. It was only after the third treatment that the site of the 
origin of the tumor could be determined definitely. It was found to arise from the 
lateral wall of the right main bronchus, just below the bifurcation, and filled most of 
the right main bronchial lumen (Fig. 2). It was not until surgical diathermy was ap- 
plied to the tumor in the right main bronchus that breath sounds again appeared over 
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the right half of the thorax. At the time of the last treatment, December 7, I934, the 
only thing discernible was a slight infiltration on the lateral wall of the right mam 



Fig. 3 — Adenocarcinoma of bionchus (X60). 

bronchus at the junction with the bronchus to the right upper lobe. In addition to 
surgical diathermy, the patient received two courses of roentgenotherapy to the thorax, 



Fig 4. — Adenocarcinoma Grade I of bronchus (X360). 

in November, 1933, and January, 1934. The patient is in the best of health at the 
present time, 22 months after the first bronchoscopic treatment, and is performing heavy 
farm work without the least distress. 
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In conclusion, it may be said that in certain selected cases, the use of 

surgical diathermy applied perorally through the bronchoscope will be found 

of Aialue in the treatment of primary carcinoma of the bronchus. 
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CARCINOMA FOLLOWING GASTRIC AND DUODENAL ULCER* 
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The relation of gastric carcinoma to gastric ulcer furnishes a fertile field 
for controversy, and despite a vast accumulation of literature the question re- 
mains undecided. Statistics too often represent a dogmatic personal view- 
point and so suffer from distortion, unconscious and unintentional. This 
paper presents a statistical analysis of 182 cases of ulcer, and 255 cases of 
carcinoma of the stomach and duodenum from the surgical services of the 
Lenox Hill Hospital. No attempt has been made to arrive at any one con- 
clusion, or to prove any particular point. 

The compilation includes all cases of gastric and duodenal ulcer operated 
upon from 1911 to 1930, inclusive, and the gastric carcinomata from 1923 
to 1934, inclusive. The gastric and duodenal ulcer cases later than 1930 
are not presented because, for the purposes of this paper, the time interval 
for the development of carcinoma following ulcer is not sufficiently long. 
The gastric and duodenal ulcers are included in one group because many 
of the cases where no resection was done were of such nature that the sur- 
geon performing the operation called the lesion “pyloric ulcer,” probably 
because it was impossible at the time to state definitely on which side of 
the pylorus the ulcer was actually situated. Because of the extreme rarity 
of carcinoma of the first portion of the duodenum, and the marked fre- 
quency of ulcer of this organ, the likelihood of a carcinoma developing at 
the site of a duodenal ulcer is slight. At the Lenox Hill Hospital there is 
only one case of carcinoma of the first portion of the duodenum following 
an ulcer on record (autopsy report). JeffersoiT® collected 30 cases of sup- 
posed carcinoma of the duodenum developing in ulcer, and discarded most of 
them. 

For the purposes of this article the cases will be reviewed in two groups : 
( I ) Gastric and duodenal ulcers operated upon which could be followed long 
enough to determine whether or not carcinoma developed later on. (2) 
All proven cases of carcinoma of the stomach. 

That no absolute proof can be presented is obvious. In the first group 
are many cases in which no resection was done and where, naturally, no micro- 
scopic examination of the ulcer could be made. Hence, the gross examina- 
tion of the surgeon at the time of operation must be relied upon. That 
this is not always infallible is well known. The cases in which perforation 
was the immediate indication for operation are especially unreliable for 
statistical purposes because a macroscopic diagnosis at the time of operation 

* Read before the New York Surgical Society, April 24, 1935. 
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is not sufficiently accurate to distinguish between ulcer and early carcinoma. 
If all such perforation cases could be followed for a number of years, it 
would help somewhat, but, of course, many cannot be found even after a 
year or two. 

The second group (the carcinomata) is unreliable except by assumption, 
because even if there is a preceding ulcer history, the differentiation between 
gastric and duodenal ulcer leaves much to be desired. It might be argued 
that a gastric carcinoma developing after an ulcer history of long standing 
must have had the carcinoma developing on a gastric ulcer rather than on a 
duodenal ulcer. On the other hand, howevei*, one might assume that the 
patient at one time had a duodenal ulcer, which may or may not have healed, 
and that the gastric carcinoma developed indejDendently. It is true that in 
such a case the duodenal ulcer should leave some trace of its preexistence, 
but the gastric carcinoma may have so overgrown it as to eradicate any signs. 

From whatever angle the subject is attacked there are widely divergent 
views. Hauser, in 1883, was one of the first to prove histologically the 
close connection between ulcer and carcinoma. He confirmed the previously 
published assertions of Cruveilhier, Rokitansky, Leube, Lebert, Brinton, and 
others. Orth^^ called attention to the fact that frequently neither the surgeon 
nor the pathologist was able to determine the preexistence of an ulcer because 
the neoplasm had so overgrown the original ulcer, and even its scar, that the 
evidence was totally eradicated. It is known that frequently these neoplasms 
develop many years after the original ulcer, and that just as frequently the 
patients fail to mention or have forgotten that they ever had ulcer symptoms. 
Again, there are ulcer cases that run a quiescent course without any marked 
symptoms and these would be lost so far as statistics are concerned, except 
where a resection is done for carcinoma and the ulcer base is discovered by 
the pathologist. Five of our cases fall into this group. 

Statistics in the literature give the incidence of carcinoma developing on 
gastric ulcer all the way from 2 to 100 per cent. Zenker claimed that all 
gastric carcinomata arose from preexisting ulcers. The Mayo Clinic reports 
an incidence of 4.1 per cent. Albu in a thorough review of the subject of 
carcinoma of the stomach states that he is inclined to believe that fully one 
third of the carcinoma cases have their origin in an ulcer. In 1914, Joslin,® 
in a review of 213 cases of gastric ulcer, reported 12 or 6 per cent had died 
of cancer up to that time. He admitted that his statistics were complete 
for only the 46 patients who had died. “In other words, one of every four 
patients with ulcer of the stomach or duodenum which have been followed 
to their death, died of cancer.” 

Interpretations of microscopic sections are subject to great individual 
variance. Especially is this true in the category of the early degenerative 
changes, and consequently statistics based upon such examinations will vary 
greatly. Ewing concludes that the great majority of ulcerating conditions 
of the stomach are either ulcerating carcinomata or simple benign ulcers. 
In 1909, MacCarty^^ stated “that yi per cent of our resected specimens for 
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gastric carcinoma were associated with ulcer.” Most pathologists are dis- 
inclined to accept all of MacCarty’s histologic criteria of malignancy. 

The question is of importance to the surgeon doing much gastric work. 
If one believes that ulcers are the basis for gastric carcinoma in a great per- 
centage of cases, it will lead one to a more radical type of treatment. This 
last statement may not hold good for many more years, as radical resections 
for gastric ulcers are becoming more and more frequent. Finney and Han- 
rahan^ state the following: “We do not feel that 70 per cent of chronic 
ulcerated lesions unaccompanied by tumor or metastases are carcinomatous. 
We feel that about 85 per cent of simple ulcers are recognizable as such 
on the basis of chronicity, the character of the edges, and the absence of 
tumor or metastases. Of the remaining 15 per cent on microscopic examina- 
tion about 5 per cent will be found entirely benign ; another 5 per cent will 
present recognizable carcinoma; while the remainder will require micro- 
scopic study of serial sections to ascertain their true character.” 

In a comparative review of the cases of gastric and duodenal ulcer with 
the carcinoma cases, some interesting data have been obtained. 

Age Incidence . — The youngest ulcer case was 19 years of age, the oldest 
65, the average 39.1. By decades the percentages are: 


Years 

Percentage 


II to 20 

2.5 


21 to 30 

16.0 


31 to 40 

28,8 

53.8 per cent occurring between the 

41 to 50 

25.0 

ages of 31 to 50 

51 to 60 

23-7 


61 to 70 

4.0 



Among the carcinoma cases the youngest was 25 years, the oldest 80, 
the average 60.5. By decades the percentages are : 


Years 

Percentage 


21 to 30 

1. 17 


31 to 40 

10. 0 


41 to 50 

22.7 

59 per cent occurring between the 

51 to 60 

29.2 

ages of 51 to 70 

61 to 70 

29.8 


71 to 80 

3-52 



These ages are very similar to those reported by others. Cases below 
the age of 30 years of age, however, are uncommon enough to excite con- 
siderable interest. Mintz reported a case of carcinoma of the stomach in an 
II year old boy; Marble in a 17 year old girl. Osier and MacCrae collected 
six reported cases in persons under ten years of age. Smithies^^ published 
a study of gastric carcinoma in patients under the age of 31, and reported 16 
cases. 

Sex . — The incidence of ulcers and of carcinoma in the two sexes were 
quite divergent. Of the 182 ulcer cases 156 occurred in men, and 26 in 
women; a proportion of 7 to i. Of the 255 cases of gastric carcinoma 180 
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occurred in men and 75 in women; a proportion of 2^ to l. At the Charity 
Hospital in New Orleans, out of 758 patients suffering from carcinoma of 
the stomach, 86 per cent were males. 

In order to arrive at any definite conclusions regarding the development 
of carcinoma following ulcer certain criteria were established upon which 
to base our statistics. Unless a patient had been previously operated upon 
and a gastric ulcer definitely proved, the following qualifications had to be 
met : 

(1) A typical ulcer history. 

(2) At least one full year’s duration of symptoms without undue loss 
of weight or signs of cachexia. 

(3) The roentgenographic findings, if any. 

(4) Clinical pathologic findings, if any. 

(5) Pathologic report of carcinoma following ulcer. 

About 20 per cent of the 182 cases of gastric or duodenal ulcer could be 
followed. Of these only one developed carcinoma of the stomach. 

Case Report 

This man was admitted to the Lenox Hill Hospital in 1919, complaining of epi- 
gastric pain after meals for a period of seven years, accompanied by gaseous eructa- 
tions and occasionally vomiting. There was never any hematemesis, but he admitted 
having had tarry stools. On admission his hemoglobin was 75 per cent, the urine was 
negative, as was also the Wassermann. A. C. test meal showed a free hydrochloric 
acid of 38, and a total of 58. P. C. test meal showed 24 and 40, respectively. The 
physical examination was negative e.xcept for some epigastric tenderness. In 1913, an 
appendicectomy had been performed at the General Memorial Hospital, and he had 
subsequently been treated medically for an ulcer at both the Roosevelt and the Leno.x 
Hill Out-Patient Departments. May 19, 1919, at Lenox Hill Hospital a posterior gastro- 
enterostomy was done for a “phlegmonous condition of the pylorus.” It was noted that 
the gallbladder and the ducts were normal. A lymph node was excised for microscopic 
section. The pathologic report by Doctor Humphries stated “hyperplastic lymphadenitis; 
no evidence of malignancy.” In 1922, he was again operated upon and a carcinoma 
of the stomach removed. He died in October, 1923, from recurrent carcinoma of the 
stomach with generalized metastases. > 

Of the 255 cases of carcinoma of the stomach 32 have a distinct and 
definite previous ulcer history, or had a resection done for an ulcer a portion 
of which was malignant; a percentage of 12.8. There were 12 other cases 
(4.8 per cent) that had a history closely simulating ulcer but which was 
questionable enough to warrant placing them in a separate group. These 
figures approximate those of Maes, Boyce, and McFettridge,’’ who reviewed 
the 758 cases at the New Orleans Charity Hospital, previously mentioned. 
Using practically the same criteria, they stated that 25 per cent of the cases 
gave a typical ulcer history. 

Mortality . — The operations were performed by 17 surgeons. The hospital 
mortality of the 255 cases of carcinoma of the stomach is 34.5 per cent. The 
immediate mortality of the 201 cases operated upon is 33 per cent. Forty- 
nine (19.2 per cent) of the cases were submitted to resection with a mortality 
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of 42.8 per cent. Sixty-three or 24.7 per cent of the cases were treated by 
gastro-enterostomy with a mortality of 30 per cent. Eighty-nine or 34.5 per 
cent of the cases permitted no more than an exploratory laporatomy with a 
mortality of 31.4 per cent. The fifty-three cases not operated upon showed 
a mortality of 30.2 per cent. These figures agree pretty well with reports 
from other clinics (Table i). 


T.able I 


Report from 

Per 
Cent 
of Cases 
Resected 

Mortal- 

ity 

Per 

Cent 

Per Cent 
of Cases 
Gastro- 
enterostomy 

Mortal- 

ity 

Per 

Cent 

Per 

Cent of 
Explora- 
tory 

Mortal- 

ity 

Per 

Cent 

Lenox Hill 

. . . 19.2 

42.8 

24.7 

30 

34-5 

31-4 

St. John, P. B.^ 



43.7 

.... 

26.6 



Maes, Boyce, and McFettridge 17.5 

51.4 

41-5 

43-6 



Oughterson^ 



403 

.... 

28.3 


.... 

Salzstein and Sandweiss'' . . 

. . .... 

64.0 

.... 

66.0 



Persson, M.® 

. , . .... 

28 .0 

.... 

23.1 


17. 1 

Anschtitz and Konjetzni . . 



34-5 

.... 

28.5 


9.0 

Balfour 

.. 200 cases 5.0 

— 

— 

.... 

.... 


In New York the follow-up of the cases is most difficult. We were able 
to follow only about 25 per cent of the cases for any length of time. Some 
disappeared without a trace as early as three months after discharge. The 
European clinics with their more stable populations and police registration 
can pursue their follow-ups much better. Persson^ was able to follow all 
but three out of 269 cases for as long as 20 years. 

Of the 43 that were traced at Lenox Hill, two cases lived two years. 
One case is still alive and well after four years. One case is alive and well 
after five years. One case is alive after eight years. Although he complains 
of abdominal symptoms and does not gain weight, no evidence of recurrence 
can be found. One case is alive and well after nine years. One case died 
from a recurrence ii years after a resection, having been well and enjoyed 
life until a few months before death. The average length of life of the re- 
maining cases traced was 5.6 months. 

SUMMARY 

(1) One hundred eighty-two cases of gastric and duodenal ulcers op- 
erated upon from 1911 to 1930, and 255 cases of carcinoma of the stomach, 
of which 201 were operated upon, are reviewed. 

(2) Among the ulcer cases one developed carcinoma. 

(3) Of the carcinoma cases 32 gave a history typical of ulcer, or the 
pathologic specimens showed ulcer coexistent with carcinoma. 

(4) Twelve others had a history closely simulating ulcer, but questionable 
enough to be placed in a separate group. 
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(5) Even in the cases of associated ulcer and carcinoma both are suf- 
ficiently frequent to raise the question of possible coincidence. 

I wish to express my thanks and appreciation to Dr. Walter T. Stenson for his 
assistance in gathering the statistics of the ulcer cases from 1911 to 1924, and to Dr. 
Francis D. Huber for placing his compilation of the ulcer cases from 1925 to 1930 at my 
disposal. 
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Discussion. — Dr. Carl Eggers (New York) said that his interest had 
been aroused by the statistics presented Doctor Sauer. He had been under 
the impression from clinical observation that ulcer and carcinoma were not 
commonly associated, and that cancer is rarely grafted onto an old ulcer. 
Cancer patients come in as cancer patients with a short history of disability, 
and without any previous symptoms suggestive of disease of the stomach, this 
very insidiousness of onset being most often responsible for late diagnosis. 
If a definite association between idcer and carcinoma is demonstrated in a 
large number of cases, it behooves one to do radical surgery even if ordinarily 
not radically inclined in regard to the therapy of ulcer. The greatest aid in 
determining malignancy before operation is received from the radiographic 
department. Although examination of the stomach contents is often of 
value. On the whole it has been the insistence of the roentgenologist, par- 
ticularl}^ in lesions of the prep3doric region, that has influenced surgeons to 
operate radically. 

Among 54 cases of gastric carcinoma in his own experience, there were 
25 resections, of whom five died, or an operative mortality of 20 per cent ; 
seven patients died at home, and 13 are still liAung. Of those living, 
one has been well for ten years, two for nine years, one for five years, tivo for 
three years, one for two years, one for one year and five less than one year. 
With regard to lymph node invoHement at the time of operation, the 16 
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per cent still living after five years had no involvement of lymph nodes. _ On 
the other hand, one patient who lived nearly five years, and another who lived 
four years, had involvement of the nodes at the time of operation. A third 
case who died of acute cholecystitis and cholangitis two years and three 
months after a gastric resection for carcinoma of the stomach with metastasis, 
failed to show any evidence of metastases after a careful autopsy. 

It is frequently not possible at the time of operation to determine definitely 
whether enlarged lymph nodes are involved. Certainly they should never 
make one decide against a radical operation as long as they are removable. 
Most of these patients have enlarged lymph nodes which show simple hyper- 
plasia. The results with gastro-enterostomy had not been good, there being 
50 per cent hospital mortality, and exploratory laparotomies had been fol- 
lowed by a mortality of 18 per cent. 

Reviewing all the histories of the 54 cases in an attempt to determine the 
relationship of ulcer to cancer, it was found that in 18 per cent_ there was an 
old or a more recent history of some gastric disorder, which in a iew was 
strongly suggestive of ulcer. Among the 25 patients in whom a resection was 
done, the pathologist was reasonably certain that in four there was association 
of ulcer and carcinoma. 


Doctor Eggers felt that, on the whole, there is opportunity to improve 
results in carcinoma of the stomach. If the patient could be seen a little earlier 
and if good radical surgery, including the affected portion of the stomach and 
its lymph node drainage area, could be done, better results might be expected. 
Several factors are of help in this, one being earlier radiographic examination 
of patients with suspicious stomach symptoms as a step to earlier diagnosis, 
and the other improvement in preoperative and operative technic. Emptying 
the patient's stomach and keeping it clean is of the greatest value as a pre- 
operative measure. This should be supplemented by the administration of 
adequate quantities of fluids with glucose and perhaps transfusions before and 
after operation. During operation, the use of a de Petz sewing machine is of 
the greatest value, avoiding leakage and thereby preventing contamination, and 
shortening the time of operation. 

Dr. F. W. Bancroft (New York) stated his belief that if cases of car- 
cinoma occurring as a result of ulcer are to be analyzed statistically, there 
should be a further subdivision of the region to be considered. Duodenal ulcer 


has already been ruled out, but one should go further and separate lesions of 
the lesser curvature from the pyloric antrum. In other words, in penetrating 
ulcers of the lesser cuiwature of the stomach malignancy is relatively rare. 
The site where malignancy apparently occurs most often is in the pyloric 
antrum. If one proceeds on the assumption that carcinoma is apt to occur in the 
cardia or on the lesser curvature, and operate on that case without giving it a 
chance to heal under medical treatment, the mortality is raised to a considerable 
degree. In one of Doctor Bancroft's cases. Dr. Lewis Gregory Cole divided the 
Mcer in half and sent sections of each half to a group of eight pathologists. 
However, he labeled each half with a different name so that the examiners were 
unaware that they came from the same individual. One group of eight described 

td ’ r “ thehLr halt as 

caicinoina, and tlie remaining two as some form of malignancy There was 

1^, It cam. fi om the same case, and on the other side almost all am-eed tint 
It was carcinoma, and all that it was malignant. ^ 

R. Richard Lewisoiin (New York) said that the operative mnrtaliur 
111 caicinoma of the stomach will always be comparatively high if one is wilR 
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ing to extend the indications for resection as far as possible. It is very easy to 
keep the mortality down if only the favorable cases of gastric carcinoma are 
subjected to a radical resection. 

After looking over the cases of carcinoma of the stomach at Mt. Sinai Hos- 
pital recently, Doctor Mage told Doctor Lewisohn of a very interesting observa- 
tion, showing how hopeless today is the surgical attempt to cure carcinoma of 
the stomach. Of lOO cases entering Mt. Sinai Hospital with carcinoma of the 
stomach, only two are alive and well after five years. He arrived at this figure 
in the following manner : A certain percentage are admitted and refused opera- 
tion ; another percentage is turned clown as inoperable ; another group is sub- 
jected to operation onl}’’ to have found an inoperable condition. In a fourth 
group, a gastro-enterostomy is performed, and only 33 per cent of those com- 
ing up to the operating room are not too far advanced to have a partial or sub- 
total gastrectomy performed. Among the latter group very few are alive and 
well after five years. This shows again the hopelessness of the condition at the 
present time. All suspicious cases of lesser curvature ulcer should be sub- 
jected to radical surgery, in Doctor Lewisohn’s opinion. In spite of the ex- 
cellent roentgenographic work in all hospitals, a number of cases reported as 
benign by the radiographic department turn out, at operation, to be malignant. 
Any case that does not respond very quickly to medical treatment should be 
subjected at an early date to operative exploration. The mortality for subtotal 
gastrectomy in gastric carcinoma at Mt. Sinai Hospital is about 33 per cent, 
this comparatively high figure being due to the fact that wherever possible an 
attempt is made to be radical and not to turn down the case as inoperable. 

Dr. Allen O. Whipple (New York) stated that in Presbyterian Clinic 
there are now eight patients who have reported for a 10 to 18 year period fol- 
lowing resection of carcinoma of the stomach, giving a percentage of 33 per 
cent of patients who have been resected and followed for a period of ten years. 
These cases, however, have belonged to a relatively benign group of carcinoma, 
the fungating type that is not as malignant as the 'infiltrative type. 
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to these, for the incidence varies from 2 to 5 per cent if the statistics of Lew- 
isohn and Strauss are excluded. 

In a recent article on the subject of jejunal ulcer, Heuer has made a brief 
and concise statement of the general trend of thought with respect to the 
treatment of these lesions. He has drawn his conclusions from his own ex- 
periences and from published reports of those of other authors, and he says 
that the results of 17 authors from various countries show that recurrent 
or jejunal ulcer follows gastro-enterostomy in from 0.9 to 6.9 per cent of 
the cases, the average incidence being 3 per cent. He found that the sta- 
tistics given by eight authors showed that recurrent or jejunal ulcer follows 
partial gastrectomy in from 0.6 to 6 i^er cent of cases, or an average of 1.9 
per cent. 

In the 20-year period beginning in 1912, when the first operation for 
jejunal ulcer was performed at the clinic, 597 patients have received surgical 
treatment for this condition. The primar)'^ operation was performed at the 
clinic in 278 cases and elsewhere in 319. From 1906 to 1931, gastrojejunos- 
tomy has been carried out at the clinic in 10,338 cases in the treatment of 
duodenal ulcer. If one considers only the 251 patients with proved jejunal 
ulcer who underwent gastrojejunostomy for duodenal ulcer at the clinic, 
the incidence of jejunal ulcer is found to be 2.4 per cent. However, it has 
been stated that the longer the period intervening after gastrojejunostomy, 
the higher the incidence of jejunal ulcer will be. In order to prove or dis- 
prove this assertion, we studied the course of the 251 patients from the time 
of primary operation to and including the year 1931. As Table I indicates. 


Table I 

Incidence of Jejunal Ulcer after Gastrojejunostomy Performed at the Clinic for 

Duodenal Ulcer 


Period During Which Gastro- 
jejunostomy Was Performed 

Total 

Patients 

Returned with 
Jejunal Ulcer 
Number Per Cent 

1906 to 1911 

508 

14 

2.8 

1912 to 1921 

• 4383 

121 

2.8 

1922 to 1926 

. 3065 

70 

2.3 

1927 to 1931 

2382 

46 

1-9 

Total 

• 10,338 

251 

2.4 


some of them underwent the primary operation in 1931. The 26-3^ear interval 
between 1906 and 1931 has been divided arbitrarily into subperiods for the 
purpose of determining the incidence of jejunal ulcer after gastrojejunostomy. 
The incidence is greater in the first group than in the last, which is explained 
by the fact that a longer time had elapsed since gastrojejunostomy and conse- 
quently more of the individuals who will develop jejunal ulceration probably 
were included. A similar situation seems to obtain if a comparison is made 
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between two consecutive groups. These findings tend to support Hurst’s and 
Stewart’s contention, but only to a certain extent, for it can be seen that 
although there is a gradual increase in the incidence of jejunal ulcer coinci- 
dent with the time elapsed since gastrojejunostomy, a maximal incidence is 
eventually reached, as is shown by a comparison between the first and second 
groups. In other words, 2.8 per cent probably represents more nearly the 
true incidence of jejunal ulcer than is shown in the other groups. We have 
stated advisedly that this is approximately the true incidence of jejunal ulcer 
following gastrojejunostomy for duodenal ulcer, for we have been unable to 
trace all of our patients who have undergone this operation. Nevertheless, 
we are confident that there are comparatively few patients who have not 
reported to us when symptoms of jejunal ulceration developed. 

Age and Sex . — The age and sex of patients with jejunal ulcer are also 
of interest. A study of the age distribution reveals that the highest incidence 
occurred during the third and fourth decades (Table II). Although jejunal 


Table II 

Age and Sex of Patients with Jejunal Ulcer Following Gastrojejunostomy 

(1912 to 1931)* 


Age, Years 

Males, 

Per Cent 

Females, 

Per Cent 

Total, 
Per Cent 

10 to 19 

0.2 

4.7 

0.5 

20 to 29 

.... 8.7 

9-3 

8.7 

30 to 39 

.... 331 

32.6 

33-1 

40 to 49 

.... 36-8 

27.9 

36.2 

50 to 59 

16. 1 

16.3 

16. 1 

60 to 69 

4.7 

9-3 

50 

70+ 

0.4 

0.0 

0.3 

Mean age 

.... 41.8 years 

42 . 6 years 

42 . 5 years 


Ratio of males to females: 12.9 to i. 

* The first patient with jejunal ulcer was encountered in 1912, but he had 
undergone gastrojejunostomy at the clinic in 1906. 


ulcer occasionally develops in those of advanced years (the oldest in this series 
being 71 years of age) the statistics reveal that, like peptic ulcer, the disease 
is primarily one of young adult life. And similarly, males seem to be more 
susceptible than females, for the proportion is at least 4 to i for primary 
ulcer, and approximately 13 to i for jejunal ulcer. However, the age dis- 
tribution for the two sexes is about the same. 

Effect of Primary Lesion . — The nature of the primary lesion appears to 
be an important factor in the subsequent development of jejunal ulcer. 

Although the incidence of jejunal ulcer following gastrojejunostomy for 
gastric ulcer is extremely low, the lesion is rarer still following the same 
operation performed in the treatment of gastric carcinoma. In this respect, 
the lesults of the present investigation agree with the experience of others, 
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foi' ill only one case was a jejunal ulcer observed under such circumstances. 
This seems particularly significant because of the anacidity or hypo-acidity 
that is usually associated with carcinoma of the stomach. Although it might 
he argued that these individuals do not live sufficiently long to form jejunal 
ulcers, a review of data on 393 patients living five years or more following 
Iiartial gastrectomy for carcinoma of the stomach did not reveal one instance 
of subsequent jejunal ulceration. In the series of 597 patients with proved 
jejunal ulcer, the original lesion was a gastric ulcer in only 20 cases. Fur- 
thermore, in this group not a single jejunal ulcer developed in cases in ivliich 
local excision combined with gastrojejunostomy seemed sufficient treatment 
for a small malignant gastric ulcer. 

Jejunal ulcer may tlierefore be considered as a complication limited pri- 
marily to cases of duodenal ulcer in the treatment of which the jejunum has 
been anastomosed to the stomach. Table III shows the various procedures 
employed in the treatment of the primary lesion in the cases in this study. 

Table III 


Type of Operation Done for Primary Lesion 





Diagnosis 




Duodenal 

Ulcer 

Gastric 

Ulcer 

Duodenal , i.- 

j « J>occition? 

and Gas- , 

trie Ulcer 

Carcinoma 

of 

Stomach 

Total 

Gastrojejunostomy at 

clinic 

Gastrojejunostomy else- 

251 

5 



256 

where 

202 

3 

93 


298 

Total 

Enfolding ulcer and gas- 

453 

8 

93 


554 

trojejunostomy at clinic 
Enfolding ulcer and gas- 

3 

I 



4 

trojejunostomy else- 
where 

I 




I 

Total 

Excision of ulcer and gas- 

4 

I 



5 

trojejunostomy at clinic 
Excision of ulcer and gas- 

4 

9 



13 

trojejunostomy else- 
where 

7 

I 

I 5 


14 

Total 

Partial gastrectomy at 

II 

10 

I 5 


27 

clinic 

Partial gastrectomy else- 

2 

I 

I 

I 

5 

where 

4 


2 


6 

Total 

6 

I 

I 2 

I 

II 

Total 

474 

20 

2 100 

I 

597 
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ETIOLOGY 

It has long been recognized that jejunal ulcer may develop after any 
operation in which the stomach is anastomosed to the jejunum. Although 
the probable causes of this lesion have been discussed at length in the litera- 
ture, there is no uniformity of opinion in regard to the nature of the etiologic 
agent. In view of this fact, a few of the more widely accepted theories will 
be considered. 

Aluch has been written concerning the importance of infection in the 
formation of an anastomotic ulcer. The frequency with which gastritis and 
jejunitis is associated with these lesions is emphasized by some authors. In 
addition, Saunders^^ has succeeded in isolating a streptococcus which he 
claims to be specific, Rosenow and Sanford^®- were also of the opinion that 
foci of infection play a major part in the etiology of jejunal ulceration. On 
the other hand, Steinberg and ProffitU'^ are convinced that infection is only 
of secondary importance, because the mucosa at the juncture of the stomach 
and jejunum is particularly vulnerable to acid pepsin, especially when the 
general resistance of the subject is lowered. Dragstedt and Vaughan, 2- ^ Alann 
and AVilliamson^® seem to be of the opinion that the ulcers which they studied 
were primarily due to chemical and mechanical factors. 

It was formerly thought that the use of unabsorbable suture material 
contributed to the formation of jejunal ulceration. It is not difficult to un- 
derstand how this opinion originated, for when one finds a piece of silk in 
the center of a jejunal ulcer, it is not unreasonable to assume that it might 
offer an explanation of the presence of the lesion. In this study, portions 
of suture material were found in 23 cases, constituting 3.9 per cent of the 
whole group. However, since catgut is employed almost always at the clinic 
in operations for benign peptic ulcer, we now know that anastomotic lesions 
cannot be prevented merely by the use of absorbable suture material. 

Stress is frequently laid on the manner in which clamps are applied to the 
tissues in performing operations on the upper portion of the gastro-intestinal 
tract. Experimental work, however, has repeatedly demonstrated that acute 
traumatic ulcers heal rapidly and show no tendency toward chronicity; ac- 
cordingly, we would expect these lesions to be healed by the time symptoms of 
jejunal ulcer usually appear. Furthermore, it is difficult to conceive of these 
instruments being of any etiologic significance if one takes into consideration 
the fact that anastomotic lesions are rarely found when the clamps were ap- 
plied, and also that jejunal ulcer may even develop when the anastomosis 
is made without clamps. 

Some of the various errors in technic which have been suggested as possi- 
ble causes of jejunal ulceration are: (i) too small an opening in the anas- 
tomosis; (2) placing the stoma too high on the stomach; (3) inclusion of 
inflamed gastric mucosa in the anastomosis ; (4) formation of a spur by re- 
dundant mucous membrane; (5) invagination of the jejunum into the stom- 
ach; (6) failure to approximate mucous membrane to mucous membrane; 
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(7) kinking of the distal loop, and (8) formation of a hematoma. While 
all of these factors must be considered and then be eliminated in order to 
obtain satisfactory results from the operation, they do not in themselves con- 
stitute the entire answer to the problem. 

Of all the factors that have been mentioned as having a direct bearing 
on the formation of jejunal ulcer, that of hypercblorhydria has received 
the widest acceptance. Vanzant, Alvarez, Berkson and Eusterman,-^ while 
engaged in establishing normal standards for gastric acidity, noticed that the 
value for free hydrochloric acid in males was higher than that in females. 
They then carried their investigation a step farther and discovered that 
patients with duodenal ulcer had higher values for free hydrochloric than 
those with gastric ulcer. Since almost everyone is agreed that duodenal ulcer 
is usually associated with hyperchlorhj^dria, it seemed of interest to study the 
gastric acidity of the patients who had the primary operation for gastric. ulcer 
at the clinic. 

In 17 of the 20 cases of gastric ulcer in which jejunal ulcer developed 
and in which gastric acidity was determined before gastrojejunostomy was 
performed, the average acidit}' was found to be 42.2 units. According to the 
standards of Vanzant and others, the average gastric acidity of a normal 
group of the same sex and age would be 42.5, that is, about the same value 
as that found for the group of patients with- gastric ulcer. Vanzant and 
others, however, found that in a general group of persons with gastric ulcer, 
the average acidity is lower than normal by about 6 units. It would there- 
fore seem that the gastric acidity in the group in which jejunal ulcer de- 
veloped later was higher than that ordinarily found in cases of gastric ulcer. 
Increased gastric acidity may in part explain the development of jejunal ulcer 
in these particular cases. On the basis of sucb a theory, Walton-^’ also 
explained the predominance among males of anastomotic lesions after opera- 
tions for duodenal ulcer. It might even be argued that there are certain in- 
dividuals, constituting 3 to 4 per cent of all those who receive treatment for 
peptic ulcer, who congenitally have an abnormally high gastric acidity, and 
that it is probably in these cases that jejunal ulcer develops subsequently. 

The problem, however, is not as simple as this, for it should be stated 
that Vanzant and others did not find any greater acidity in the group with 
duodenal ulcer in which jejunal ulcer developed than in the group with duo- 
denal ulcer in which a jejunal ulcer did not form after gastrojejunostomy. 
In addition, it must also be remembered that marked reduction in gastric 
acidity, or even achlorhydria, does not insure against the development of 
jejunal ulcer. Furthermore, it is evident that, at least at times, some factor 
of a different nature has more influence; for example, the values for jDepsin 
are usually increased in the presence of duodenal ulcer, and there apparently 
is a higher degree of correlation between the amount of this ferment and the 
severity of the symptoms. In addition, one should not discard the idea that 
in the etiology of jejunal ulceration there probably are other factors as yet 
unknown, for jejunal ulcer may develop following gastrojejunostomy in 
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cases ill which there really never was an ulcer either in the stomach or in 
the duodenum. 


PATHOLOGY 

We have found that 90 per cent of the jejunal ulcers were single, and 
that 48 per cent were situated in the line of the anastomosis. Walton^-- 23 - 21 
was of the opinion that the origin of all of these lesions can be traced by a 
linear scar to the site of union of the stomach and jejunum. Although 
our records indicate that only 29.5 per cent of the ulcers were on the jejunal 
side below the stomach and 7.6 per cent were on the gastric side of the open- 
ing, nevertheless we believe that the majority of these lesions are jejunal. In 
14.3 per cent of the 597 cases the site of the lesion was not stated. 

The characteristics of jejunal ulcer are quite similar to those ordinarily 
observed in peptic ulcer. If the lesion is acute, the walls are soft and there 
is danger of perforation. However, the chronic type of ulcer has thick, 
calloused walls and frequently has a deep crater. More than 43 per cent 
of the lesions were described as being of the penetrating variety. Pater- 
son^ 2 . 13, 14 i-jas stated that perforation is rare when the ulcer is situated in the 
stoma, but that ulcers situated at some distance below the anastomosis oc- 
casionally perforate before they are sealed oflf by a protective covering. When 
perforation occurs into the peritoneal cavity, an immediate operation is indi- 
cated. Fortunately, this does not happen frequently. In the process of pro- 
tecting the base of an ulcer, adjacent structures may become involved and 
marked edema may ensue as a result of the inflammatory reaction. Owing 
to the proximity of the colon, it is particularly vulnerable, and if the pene- 
trating tendency continues, a gastrojejunocolic fistula may develop. This 
occurred in 52 cases in our study, or in 8.7 per cent. Occasionally, when the 
condition is neglected, the abscess may involve the abdominal wall and finally 
erode through the skin. On the other hand, the ulcer will sometimes tend 
to heal, but, as a result of contracture of the scar tissue, various degrees 
of obstruction will be produced in the anastomotic stoma, and even in the 
colon if it is involved. In approximately 10 per cent of the cases there 
was evidence of stenosis of the stoma. 

SYMPTOMS 

The presence of another ulcer should be suspected if there is a recur- 
rence of symptoms more or less identical with the original manifestations, 
including pain following gastrojejunostomy or resection. The period of 
relief before symptoms returned after gastrojejunostomy is given in Table 
IV. 

34 psr cent of- our cases in which jejunal ulcer was proved, the symp- 
toms reappeared within six months after the primary operation and in ap- 
proximately 50 per cent within a year. This fact is extremely important, 
for until it was recognized that a high percentage of jejunal ulcers would 
develop soon after the primary operation, the condition was frequently neg- 

1009 



JUDD AND HOERNER 


Annals of Surgcrv 
Dtcomber. 1935 


Table IV 


Period of Relief PoUowiitg Gaslrojejinioslomy 


Period of Relief, Years 

Cases 

Per Cent 

Less than >2 

. . . . 199 

34-0 

K to I 

73 

12.5 

I to ifi 

.... 60 

10. 1 

I K to 2 

.... 30 

5-1 

2 to 3 

37 

6.3 

3 to 4 

. . . 28 

4.8 

4 to 5 

15 

2.6 

5 to 10 

62 

10.3 

10 to 15 

9 

1.5 

15 to 20 

3 

0-5 

Not stated 

. . . . 70 

12.0 

Total 

. . . . 586 

100.0 


lectecl for a length of time sufificient to permit perforation or the onset of 
other serious complications which greatly increased the risk of reoperating. 
Table IV also shows that the percentage of cases in which jejunal ulcer de- 
veloped diminishes rapidly after the two or three year period immediately 
following the pimary operation. However, it has been found that a patient 
may enjoy complete relief for years and then either gradually or suddenly 
have evidence of the presence of the disease. 

When the symptoms recur after operation, complexities are introduced 
by virtue of the possibility of the presence of jejunal ulcer or reactivation 
of the original lesion, which is usually a duodenal ulcer. The presence of a 
jejunal ulcer, however, is usually attended by greater severity and progres- 
siveness of the clinical course and more intractability to treatment. Owing 
to the fact that ordinarily jejunal ulcer does not tend to heal, there is a 
greater tendency to hemorrhage and to other complications. In many respects 
the symptoms accompanying chronic uncomplicated jejunal ulcer are strik- 
ingly similar to those resulting from the primary lesion, except that the form 
and area of deep tenderness has usually shifted downward toward the um- 
bilicus, and at times to the left of it. When the jejunal lesion is of the 
penetrating type, pain may extend even lower in the abdomen. This pain 
was described as being severe in 24 per cent of the cases and as moderate 
in 40 per cent. Forty -two per cent of the patients complained of a pene- 
trating type of pain extending through to the back. The periods of relief 
from pain are usually brief and incomplete. Other characteristics are likely 
to be: early onset of distress after eating, ineffectiveness of alkalis, and 
eventual incompleteness or brief duration of relief from all measures. In 
this study, 33.7 per cent of the patients gave a history of vomiting of blood 
or of passing tarry stools. Helena is more frequent than hematemesis, and 
oozing with resulting anemia is not uncommon. 
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The symptoms and signs of diagnostic importance are: (i) gastric hemor- 
rhage, especially in the absence of bleeding before the primary operation; 
(2) gross gastric retention; (3) gastrojejunocolic fistula, and (4) progres- 
sive course and lack of satisfactory response to medical treatment. Since 
penetration characterizes the majority of jejunal ulcers, this tendency and 
the development of grave complications are the best justification for early 
surgical intervention in the severe intractable cases. 

Gastrojejunocolic Fistula . — It is interesting to observe that gastrojejuno- 
colic fistula practically never occurs in women, for of the 52 cases in this 
study in which fistula was present, in only one was the patient a woman. 
Judging from the statistics obtained during this investigation, the incidence 
of fistulous communication with the colon in cases of jejunal ulcer is 8.7 
per cent. However, the records frequently contained reference to impending 
perforation, and it is evident that considerable risk is assumed in deferring 
surgical interference in intractable cases of jejunal ulcer or in those in which 
there are symptoms of perforated jejunal ulcer. 

One of the most common manifestations of gastrojejunocolic fistula is 
frequent defecation. The stools may be described as watery, fatty, or lien- 
teric. Other symptoms may be belching of gas with fecal odor, or less fre- 
quently, fecal vomiting, marked and rapid loss of weight in spite of 
unimpaired or increased appetite and intake of food, dehydration, and loss of 
strength. Colicky lower abdominal or circumumbilical pains are frequently 
experienced. If the fistula is large, diarrheal movements occur soon after food 
is taken into the stomach; if the opening is small, and if it communicates 
with a distant segment of bowel, the cardinal symptoms are likely to be 
intermittent, for the fistula may close for a time and normal intestinal func- 
tion ensue. With establishment of a fistula, pain often ceases. Abdominal 
palpation seldom if ever reveals a mass. If one is present, it is the result of 
extensive adhesions or regional inflammation. Because of the great varia- 
bility in the physical signs, they are not reliable. The evolution of fistula 
is progressive and, unless surgical intervention is undertaken, the outcome 
is usually fatal. 

In view of the fact that about 50 per cent of the patients who have 
jejunal ulcer detect symptoms within the first year, the length of time that 
elapses between the primary operation and that instituted for jejunal ulcer 
is surprising, especially when one considers that the discomfort is usually 
severe. In this regard Table V is of interest. When one considers each 
year individually, it is found that surgical intervention for jejunal ulcer is 
more frequent the second year after the primary operation, which is as one 
might expect. However, the average interval between primary and secondary 
operation for the entire group is 5.7 years. 

TREATMENT 

Preventive . — The most efifective means of preventing jejunal ulceration 
after the surgical treatment of peptic ulcer is to avoid gastrojejunal 
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Table V 


Interval between Gastrojejunostomy and Operation for Jejunal Ulcer 


Interval, Years 

Gastrojejunostomy Performed 

At Clinic Elsewhere 

Cases Per Cent Cases Per Cent 

Total 

Cases Per Cent 

0 to I 

. 27 

9-9 

20 

6.4 

47 

8.0 

r to 2 

. 44 

16.2 

46 

14.7 

90 

15.4 

2 to 3 

• 41 

15-0 

40 

12.8 

81 

13.8 

3 to 4 

. 25 

9.2 

25 

8.0 

50 

8.5 

4 to 5 

22 

8.1 

32 

10.2 

54 

9.2 

5 to 6 

• 19 

7.0 

26 

8.3 

45 

7.7 

6 to 7 

. 18 

6.6 

29 

9-3 

47 

8.0 

7 to 8 

12 

4.4 

14 

4-5 

26 

4.4 

8 to 9 

. 14 

5-1 

13 

4.1 

27 

4.6 

9 to 10 

■ 14 

5-1 

15 

4.8 

29 

5.0 

10 to 15 

, . 28 

10. 1 

40 

12.8 

68 

II. 6 

15+ 

9 

3-3 

13 

4.1 

22 

3.8 

Total 

■ . 273 

100.0 

313 

100.0 

586 

100.0 

Average 

5.3 years 

5 . 8 years 

5 . 7 years 


toiiiosis in cases in which gastric acids are high and little or no pyloric ob- 
struction exists. We now know that jejunal ulcer is likely to occur in 
individuals of this t3'pe, particularly if they are young and of a nervous, 
high-strung temperament. Consequently, if surgical treatment of a peptic 
lesion becomes necessary in such cases, it is preferable to carry out some 
form of local operation on the duodenum and maintain normal gastro-in- 
testinal continuity whenever it can be done. For this purpose, excellent 
results have been obtained from excision of the lesion, together with the an- 
terior two-thirds of the pyloric sphincter muscle, with closure as a gastro- 
duodenostomy. This procedure can be used not only in cases of duodenal 
ulcer, but also in those of gastric ulcer situated near the pylorus. In cases 
in which it is not advisable to disturb the primary ulcer, the lower end of 
the stomach may be anastomosed to the first portion of the duodenum, as a 
lateral gastroduodenostomy. This operation is completed just as one would 
perform gastrojejunostomy without clamps. All of these patients should 
be impressed with the need of adhering to a regulated diet. A study of the 
trend of surgery at the clinic during the last ten years revealed more than 
a too per cent increase in the number of operations that maintained the more 
normal gastric physiologic action. On the other hand, it is not always possi- 
ble or desirable to perform a local operation on the duodenum because of the 
t3^pe of the lesion or the presence of complicating factors. 

The value of an3'' surgical procedure depends on the safety with which it 
can be performed and the relief to be anticipated. Consequently, gastro- 
jejunostomy still constitutes an excellent form of treatment for peptic ulcer 
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grave complications to develop, which materially increase the risk of treatment 
when surgical intervention finally becomes imperative. The patient’s delay 
in seeking advice is anotlicr factor contributing to that situation; often he 
waits until there is a great deal of inflammatory I'eaction about the ulcer or 
even until a colic fistula has developed. 

Choice of Operation for Jejunal Ulcer . — Secondary operation in a given 
case must necessarily depend to a large extent on the nature of the primary 
procedure. The development of a jejunal ulcer suggests that the patient 
probably will not show a greater degree of toleration to another anastomosis 
between stomach and jejunum, and that when a new relationship is effected, 
it should reestablish the normal continuity as nearly as possible. One should 
approach the problem with an open mind and be prepared to perform the 
operation that seems most feasible. 

If the primary ulcer in the stomach or duodenum has healed and the py- 
lorus is unobstructed, the most judicious procedure may be to disconnect the 
gastrojejunal anastomosis and excise the jejunal ulcer. 

In other cases of jejunal ulcer following gastrojejunostom}', we feel that 
one of the following operative procedures may solve the problem: (i) Dis- 
connection of the gastrojejunal anastomosis, resection of the jejunal ulcer, 
and pyloroplasty or gastroduodenostomy ; (2) disconnection of the ga.stro- 
jejunal anastomosis, excision of the jejunal ulcer, and gastric resection ac- 
cording to the Billroth I method, and (3) gastric resection at the level of 
the previous gastrojejunal anastomosis with a Polya type of reconstruc- 
tion. But, if the jejunal ulcer has followed primary gastric resection of the 
Billroth II type, it may prove feasible and satisfactory to disconnect the 
gastrojejunal anastomosis, excise the ulcer, and reconstruct by the Billroth I 
method. 

Although we prefer to carry out one of the more conservative operations 
whenever possible, in some cases the situation of the jejunal ulcer is such 
that partial gastrectomy is the only procedure by which the disease can be 
eliminated. The operation will afford satisfactory relief in a high percentage 
of cases, but it must be remembered that the mortality will be high because 
of the poor general condition of patients with jejunal ulcer. The risk of 
resection of the stomach for peptic ulcer is certainly greater than that en- 
tailed in the more conservative procedures. However, resection of the stomach 
in cases of jejunal ulcer will be attended by only a slightly higher risk than 
is assumed in carrying out less radical operations, such as excision and recon- 
struction. 

Jejunostoni}^ can also be used to advantage either alone or in conjunction 
with any of the other procedures, and if the patient’s condition is such that 
an extensive operation is contra-indicated or can be undertaken only at con- 
siderable risk, simple jejunostomy may place the upper portion of the gastro- 
intestinal tract at complete rest for a sufficient period to permit the acute 
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phase of the disease to subside. This added precaution was deemed advis- 
alile in 19 of the 597 cases in our study. 

The surgical treatment of jejunal ulcer often presents many technical 
difficulties which entail precise judgment in the selection of the proper pro- 
cedure and exacting skill in its performance. Consequently, it is impossible 
to employ a standard technic in all cases. This is well illustrated by the 
variety of methods utilized in the treatment of the 596 patients with benign 
lesions (Table VI). 


Table VI 

Type of Operation for Jejunal Ulcer 


Cases Per Cent 


Excision ot ulcer and reconstruction of gastrojejunal anastomosis. .59 9-9 

Disconnection of old gastrojejunal anastomosis and making a new 

one 44 7-4 

Excision of ulcer and disconnection of gastrojejunal anastomosis. . . 152 25.5 

Pyloroplasty and disconnection of gastrojejunal anastomosis 118 19.8 

Billroth I and disconnection of gastrojejunal anastomosis 4 0.7 

Posterior Pdlya and disconnection of gastrojejunal anastomosis. ... 167 28.0 

Anterior Pdlya and disconnection of gastrojejunal anastomosis; 

entero-anastomosis 33 5.5 

Anterior Billroth II, with entero-anastoraosis 6 i.o 

Resection, and new anterior or posterior Pdlya 7 1.2 

Closure of perforated jejunal ulcer 4 0.7 

J ej unostomy alone 2 0.3 


Total 596* 100.0 


* Case of carcinoma of stomach not included. 

A person who develops a jejunal ulcer should always be considered as 
having a definite ulcer forming potentiality, and he should not be dismissed 
by his physician until more is known about the etiology of primary and sec- 
ondary ulcer. We routinely advise those under our care to return promptly 
for consultation if any gastro-intestinal difficulty arises. This plan offers 
the best opportunity to avoid further serious complications. A well directed 
course of treatment will often effect a cure. 

COMMENT 

Satisfactory results are usually obtained in cases in which the proper 
operation has been performed for chronic gastric and duodenal ulcer. There 
is considerable variation in the statistics regarding the results of surgical 
treatment. This is the outcome of having no standard by which the judg- 
ment and skill of the different individuals can be measured. Occasionally, 
failure to obtain complete relief following operation on the stomach or 
duodenum may be due purely to functional disorders. However, before such 
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a conclusion is justified, the possibility of mechanical or organic factors must 
be entirely eliminated. 

When jejunal ulcer is known to exist, anyone who persists in treating the 
lesion by medical management for a prolonged period assumes a great re- 
sponsibility in view of the complications that may develop. The results of 
treatment of the 597 patients comprising this study illustrate the value of 
surgical measures in cases of jejunal ulcer, for secondary procedures were 
required in only 6 per cent of the traced cases. 

The development of a jejunal ulcer suggests that the patient probably will 
not show a greater degree of toleration to another anastomosis between the 
stomach and jejunum, therefore a radical change in the gastro-intestinal 
relationship is indicated and, when this is established, it must maintain the 
normal continuity as nearly as possible. Undoubtedly the Billroth I opera- 
tion will be used more often in the future as it really offers the ideal solution 
to the problem. It may be difficult to perform in some cases in which a 
considerable portion of the stomach has been removed at the primary opera- 
tion; however, if the procedure can be employed, the continuity of the gastro- 
intestinal tract will be established in a better way than it would be by a 
Polya operation. 


SUMMARY 

The incidence of jejunal ulcer following gastrojejunostomy for duodenal 
ulcer is about 2.8 per cent. It might be said that statistical data will not 
show the true incidence of jejunal ulcer, for figures are based on the patients 
who underwent the primary operation for peptic ulcer at the clinic and have 
returned later with jejunal ulcers. However, if cases which could not be 
traced were included in the series studied, there would be very little change 
in the percentages, for there are comparatively few patients who have not 
reported to us when symptoms of jejunal ulcer der'eloped. 

In only one case in this series was a jejunal ulcer found subsequent to a 
gastro-intestinal anastomosis made on account of a malignant lesion in the 
stomach. In this case the primary operation was a gastric resection. 

The highest incidence of jejunal ulcer occurs during the third and fourth 
decades of life. The ratio of males to females in our series was I2.g to i. 

Although jejunal ulcer occurs less frequently after partial gastrectomy, 
the operative mortality in such a procedure, when used routinely, will more 
than offset the increased liability to recurrent ulceration after conservative 

r 

operations. 

In approximately 50 per cent of the cases, symptoms of jejunal ulcer 
occurred within one year after the primary operation. The longest period 
elapsing between the primary operation and the return of symptoms was 19 
years. 

The characteristics of jejunal ulcer are quite similar to those of peptic 
ulcer. The tendency toward perforation is quite common, for it was mani- 
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fest in 43 per cent of the series of 597 cases. Gastrojejunocolic fistula was 
present in 8.7 per cent of the cases. 

Medical management of jejunal ulcer should be undertaken only when 
there is an opportunity to begin treatment while the lesion is in an early 
stage. Not infrequently a carefully supervised regimen will not only keep 
the patient comfortable, but it will eventually permit him to gain control of 
the condition. 

The logical surgical treatment of jejunal ulcer is to take down the gastro- 
jejunal anastomosis and restore normal gastro-intestinal continuity. If neces- 
sary, this procedure may be combined with some form of local operation on 
the duodenum and pylorus. However, in some cases partial gastrectomy may 
be indicated. 

Only 6 per cent of the 597 patients traced required a secondary operation 
for jejunal ulcer, regardless of the variations in the nature and extent of 
the primary surgical treatment of the jejunal lesion. 

Finally, a person in whom jejunal ulcer develops very likely has a high 
ulcer-potentiality, and it should be emphasized that an important j^art of 
the treatment is to advise the patient to adhere to a regulated diet indefinitely 
and to return at intervals for a review of his condition. 
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CARCINOMA OF THE JEJUNUM* 


REPORT OP THREE CASES 

R. Franklin Carter, M.D. 

New York 

A SURGICAL review of the treatment of carcinoma of the jejunum is justi- 
fied by the type of high intestinal obstruction encountered in such cases. 
Clark, in 1926, found that an early diagnosis of carcinoma of the small intes- 
tine had not been made in any of the cases reported up to that time. A re- 
view of 30 case reports of carcinoma of the jejunum in the past eight years 
shows that 72 per cent of the growths have caused an obstruction in the first 
12 inches of the jejunum (Fig. i). An obstructing growth in this region 
has been successfully treated by the method of resection and anastomosis to 
be described. 

The material for this paper consists of the reports on three cases, operated 
on respectively by Drs. Edward Peterson, Thomas H. Russell and the author. 
The case reports of 30 cases that have appeared in the literature since 1927 
when Hellstrom brought the subject up to date have been studied as a whole, 
as have those of Rankin and Raiford. 

Occurrence of Small Intestinal Tumors . — Malignant tumors of the small 
intestine according to Ewing comprise approximately 3 per cent of all of those 
occurring in the gastro-intestinal tract. In 1932 Raiford collected from the 
literature 339 tumors of the small intestine and reported 88 cases in 56,500 
surgical and autopsy specimens from the Johns Hopkins Hospital, the malig- 
nant tumors included three surgical cases of jejunal carcinoma. Bland Sutton 
in 1914 called attention to the frequent occurrence of tumors in the proximal 
jejunum and distal ileum. The report of 70 surgical cases of jejunal and ileal 
carcinoma collected from the literature by Hellstrom in 1927 gives the tumors 
in the jejunum less frequently than in the ileum. Rankin found a surprising 
number of jejunal cases to be near the ligament of Treitz in a report of 55 
cases of small intestinal tumors from the Mayo Clinic, of which 21 were in 
the jejunum and 14 in the ileum. The relative percentage of malignant 
jejunal tumors is approximately i per cent of all of those occurring in the 
gastro-intestinal tract. 

Pathology . — The types of growth, from the surgical viewpoint, are two; 
The majority are annular constricting adenocarcinomata that resemble growths 
of the sigmoid; and the polypoid tumors that grow into the lumen of the 
gut and frequently cause an intussusception, the polypoid type were encoun- 
tered twice in the last 30 case reports. Secondary growths from other regions 
are mainly from carcinoma of the ovary and involvement by extension from 
the stomach and colon. In 75 per cent enlarged mesenteric nodes were present 

* Read before the New York Surgical Society, April 10, 1935. 
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at the time of operation. A further enlargement of the retroperitoneal nodes 
at the origin of the superior mesenteric arter)'' does not necessarily mean 
malignant extension nor do they preclude the advisability of radical resection 
as the nodes may be inflammatory. Perforation of the growth with peritonitis 
has been reported in one surgical instance since 1927, and autopsy reports 
of this complication are unusual. 

Symptoms and Diagnosis. — There are no specific symptoms of cancer in 
the jejunum. In the early stage of the growtli there are usually no subjective 
symptoms other than anemia and asthenia. The annular type of growth 
produces symptoms of increasing intestinal occlusion with repeated attacks 
of vomiting of an obstructive type. In the case reports of the last 40 cases 

the majority were operated upon with 
symptoms of from four to six months’ 
duration. In the annular type the symp- 
toms varied from one month to three years 
and four cases were operated upon in an 
attack of acute intestinal obstruction. In 
the series of 21 cases from the Mayo 
Clinic the average duration of symptoms 
was 14 to 15 months. The polypoid 
growths with acute intussusception and 
acute obstruction occur more often in the 
lower jejunum and ileum. 

Vomiting is the most characteristic 
sjmiptom and it was present in 28 of 30 
cases reported since 1927. The vomiting 
of large amounts of grayish green liquid 
containing particles of undigested food is 
Fw. I.— A schematic representation of the typical for obstruction near the ligament 

location of growtlis in the last 30 case repot ts 1 ^ o _ 

appearing in the literature. of Treitz, The character of the vomitus 

is misleading in that it does not resemble fecal vomiting and therefore the 
severity of the obstruction may not be suspected from this symptom alone as 
would be the case in fecal vomiting. 

Pain is not a symptom of frequent occurrence in the case reports of 
growths at or near the ligament of Treitz. Distention of the duodenum and 
first portion of the jejunum occurs without producing the characteristic colicky 
pain complained of in obstruction from growth in the ileum and colon. 
Epigastric distress from distention is relieved by vomiting and in one instance 
induced vomiting to relieve distress has been reported. Steady pain in the 
epigastrium is a late symptom and probably results from metastasis to retro- 
peritoneal nodes. Penetration by the growths is rare and there has been no 
case report found giving the type of pain that occurs in gastrojejunal ulcer. 

Visible peristalsis has been reported to be present only when the growth 
was present in the lower jejunum. Objective abdominal distention is absent 
or not noticeable in growths in the proximal jejunum. Obstipation and 
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gradually increasing constipation have been emphasized by writers on the 
subject of cancer of the small bowel but they are not so frequently reported 
in cases of growths in the jejunum. 

Loss of weight is a striking symptom and amounts varying from five 
to 40 pounds are reported. . This was an important finding noted in 28 of 
the last 30 cases reported. 

Annular growths in the jejunum do not usually pass through an ulcerat- 
ing stage so that hemorrhage is rarely encountered; one instance was re- 
ported in 30 cases. As the polypoid growths tend to grow into the lumen 
of the gut, a large mass rarely forms before obstruction occurs and the palpa- 
tion of an abdominal mass is usually 
not possible until after metastasis 
takes place. 

The roentgenographic diagnosis 
of carcinoma of the jejunum de- 
pends upon the presence of obstruc- 
tion. This portion of the intestinal 
tract does not lend itself to roent- 
genographic study as does the 
pylorus and duodenum. In 30 
case reports a roentgenogram was 
taken in 23 with the diagnosis of 
obstruction in the jejunum in 19, a 
duodenal ulcer in one and as nega- 
tive in three. The roentgenograms 
in Case I (Fig. 2), are typical of 
those appearing in various case re- 
ports as characteristic for obstruc- 
tion of the jejunum by cancer. No 
case report has been found in which 
roentgenographic diagnosis of cancer of the jejunum was made before obstruc- 
tion took place. An improved technic for the roentgenographic study of the 
jejunum seems to offer the only chance for an early diagnosis of tumors in 
this region. 

Treatment . — Every phase of the subject has been adequately treated in 
the literature by Raiford, Rankin, Clark, Hellstrom and Hinz except that 
of treatment. The usual short paragraph devoted to treatment recommends 
excision where possible with an end-to-end or side-to-side anastomosis de- 
pending upon the condition found at the time of operation. If inoperable, 
sidetracking operations are advised. No well-devised plan has been advocated 
for the treatment of these cases of obstruction. 

As patients with jejunal occlusion by cancer are gradually subjected to 
intestinal obstruction, they become accustomed to the changes in metabolism. 
A somewhat similar condition in hypertrophic stenosis of the pylorus has 
shown the value of adequate preoperative preparation in the lowering of opera- 
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Fig. 2. — Case I: Roentgenogram showing obstruction in 
the first portion of the jejunum. 
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and buried very similar to the method in common use for the duodenum in 
the Polya partial gastrectomy. The anterior leaf of the transverse mesocolon 



Fig. 3- — Appeaiance of growth and dilated jeju- Fig. 4 — Resection of the poition of the jejunum 
mini and duodenum in Case I. containing the growth and opening 111 transverse 

mesocolon. The wall of the duodenum was diawn 
thiough the slit (Fig. s). 

was incised as for a gastrojejunostomy (Fig. 4). The distal jejunum was 
swung to the right, contraclockwise, to lie by the distended duodenum. A 



Fig. s — Duodenum drawn through and piepared Fig. 6. — ^Anastomosis between the distal jejunum 
for anastomosis. and third portion of duodenum. 

side-to-side anastomosis was performed in the usual manner. The upper 
edge of the slit in the mesocolon was sewn to the duodenum anteriorly. The 
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mesentery o£ the distal jejunum along its cut border was stitched to the 
peritoneum of the ijosterior abdominal wall (Fig. 6). 

The previous operations reported in the literature as being used for 
growths in this region have been gaslro-enterostomy by Bevan who reported 
that the patient recovered and remained comfortable so long as the stomach 
was washed thoroughly every day. An end-to-end anastomosis by various 
authors has been used with a high mortality. An end-to-side, duodenum to 
jejunum, by Lundberg who reports a successful case with the method. Re- 
section of the growth at the ligament of Ti'eilz-\yith a gastro-enterostomy 
performed with the distal segment necessitates the regurgitation of the bile 
and pancreatic juice into the stomach. This reverse peristalsis is sufficient 

to cause nausea or a distinct discom- 
fort to the patient. 

For patients with inoperable 
growths in this region the operation 
as recommended by Rankin of duo- 
denojejunostomy is recommended. 

Immediately following the anas- 
tomosis a Levine tube should be intro- 
duced from the stomach into the 
jejunum. This will insure drainage 
of the duodenum into the jejunum. 

The postoperative behavior of the 
blind end of the jejunum in Case I, 
shows that this segment together with 
the duodenum has returned to normal 
caliber and, while a small amount of 
barium is seen in the blind end, the 
major portion of the meal finds its 
way through the new opening. There is some evidence in the picture of lake- 
ing at the site of anastomosis which has caused no subjective symptoms so 



Fig. y- 


-Appearance of roentgenogram in Case 1 
one year foilowing operation. 


far (Fig. 7). 

The report of the successful outcome in a method employed on one occa- 
sion would not be justified under different conditions. The method described 
is reported at this time because of the rare occurrence of growths in this 
region and, while a similar use of this method has not been found in the 
literature, the basic principle of the anastomosis has been shown to be sound 
when used for other more common conditions. 

Prognosis . — In the 70 cases studied by Hellstrom there were 47 cases of 
resection with a primary mortality of 43.5 per cent. Thus radical resection 
was possible in 67 per cent of cases with an operative mortality of 36.2 per 
cent. The follow up results in the cases in Hellstrom’s series shows a definite 
cure in 16 per cent. In Rankin’s report of 21 cases from the Mayo Clinic 
the prognosis was poor regardless of the surgical procedure, no patient lived 
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Ioniser than three years after operation and the average was less than one 
year. In the reports of 30 cases since 1927, exclusive of Rankin’s and Rai- 
ford’s series, there have been 24 cases of radical resection, or 80 per cent, 
and six cases with inoperable conditions for which side tracking operations 
were performed in five and an abdominal exploration in one. Of the 24 
cases of radical resection 16 recovered from operation with an operative mor- 
tality of 43.4 per cent. The method of end-to-end anastomosis resulted 
in recovery in nine cases and death in six. The six cases with side-to-side 
anastomosis all recovered. In four cases in which the type of anastomosis 
after resection was not specified there were two deaths and two recoveries. 

The follow up record of the 30 case reports is incomplete, one case is 
reported alive and well after five years, one after 26 months, two after one 
year, one after six months and one death from recurrence after three years. 

The experience with the three cases reported at this time is : All had 
glandular metastases at the time of operation ; two were resected with one 
end-to-end anastomosis and one side-to-side ; one inoperable in which a side- 
to-side union was done with operative recovery and death six weeks later 
from cachexia. The patient that recovered following radical excision in 
which the enlarged nodes showed no cancerous involvement, is alive and well 
14 months after operation. 

CASE REPORTS 

Case I. — E. D., female, white, age 59. Admitted to the Post Graduate Hospital 
February 23, 1934. 

Past History. — Always in good health with the exception of phlebitis of leg 35 
years before, following birth of child. Tonsillectomy, seven years previously followed 
by erysipelis of the face. 

Present History. — Chief complaint of intermittent attacks of vomiting for two years 
accompanied by mild epigastric pain. The attacks have lasted for one to two days 
and were followed by a period of freedom from all symptoms. Constipation has been 
chronic. For one week prior to admission vomiting has been continuous. Loss of 
weight of 12 pounds in last few months. 

Physieal Examination. — Well nourished and not acutely ill. Abdomen moderately 
distended with no palpable masses and no visible peristalsis. 

Roentgenocjraphie Diagnosis. — Obstruction at fourth portion duodenum (Fig. 2). 

Preoperative Diagnosis . — Carcinoma with obstruction of the duodenojejunal region. 

Operation. — February 24, 1934. General anesthesia. Ffndinpj.— Annular carcinoma 
of the jejunum six inches below the ligament of Treitz with enlargement of the adjacent 
mesenteric nodes (Fig. 8). Dilatation, edema and hypertrophy of the proximal jejunum. 

Procedure. — Resection of the jejunal segment and mesentery with duodenojejun- 
ostomy. 

Postoperative Course. — Vomiting of large quantities of duodenal content for ten 
days after which no further vomiting occurred. Patient has gained 20 pounds in weight 
and has no gastro-intestinal symptoms at present. Roentgenograms taken one year 
after operation show the anastomosis functioning well with very slight tendency to 
dilatation and stasis at the point of anastomosis. 

Case II. — M. B. McC., female, white, aged 66. Admitted to St. Francis Hospital, 
June 4, 1930. 
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Past Hw/oo'.— Childhood diseases. Hysterectomy for uterine fibroids i6 years pre- 
viously. 

Present History.—JiQgan with a fulness after meals, belching of gas and vomiting 
of six months’ duration. Vomiting after every meal for three months. Loss of 30 pounds 
of weight. Constipation, severe. No pain. 

Physical Exainuiation. — Well nourished with no appearance of weight loss. Ab- 
domen negative for mass, point of tenderness, rigidity or visible peristalsis. 

Preoperath'c Diagnosis. — Pyloric obstruction. 

Operation. — June 9, 1930, under spinal anesthesia, findings. — Annular carcinoma 
of jejunum near the ligament of Treitz with enlargement of nodes of the adjacent 
mesentery. Marked distention and dilatation of the proximal jejunal segment. 

P/'oeerfm-e.— Resection of the jejunum and mesentery with an end-to-end anasto- 
mosis. Patient did not react well from operation and death occurred two days later. 

Pathologic Report. — Adenocarcinoma. 



Fig. 8. — Appc.irance of growth aiul resected jejtinuni witli rctroperitone.'il 
nodes that were renictvcd. 

Case III. — L. S., male, colored, aged 46. Admitted to the Post Graduate Hos- 
pital in July, 1904. 

Past History. — All diseases of childhood. Typhoid fever at five years of age, gonor- 
rhea at 21 and possible chancre at 23. 

Present History. — Began two years previously with gradual onset and increasing 
severity of gastric distress of distention with gas which was relieved by vomiting. Dis- 
tress had enforced irregular eating with a loss of 40 pounds of weight in four months. 

Physical E.xamination. — General appearance of loss of weight with weakness. The 
abdomen was scaphoid, tense, no masses felt and after taking water gastric peristalsis 
was visible. 

Preoperative Diagnosis. — Pyloric obstruction. 

Operation. — July 16, 1904, revealed a distended stomach and duodenum. A narrow 
fibrous annular stricture of the jejunum, 18 inches below the ligament of Treitz, was 
found with extensive lymph node enlargement in the adjoining mesentery and a large 
retroperitoneal mass. 

Procedure. — A side-to-side anastomosis was performed by the elastic ligature method. 
Patient was discharged from the hospital one month later with symptoms of distress 
relieved. Death occurred six weeks later from cachexia. 
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Pathologic Report . — A node removed from the mesentery showed adenocarcinoma 
of the scirrhous type. 

CONCLUSIONS 

(1) Carcinoma of the jejunum is rare; it represents approximately one 
per cent of all of the cases of carcinoma that occur in the gastro-intestinal 
tract. 

(2) Approximately 72 per cent of growths occur in the first 12 inches of 
the jejunum. 

(3 Polypoid growths with intussusception are rare in the jejunum. 

(4) The diagnosis is dependent upon symptoms and signs of high in- 
testinal obstruction. 

(5) Preoperative preparation of the patient is of paramount importance 
in reducing operative mortality. 

(6) Resection of the growth with side-to-side duodenojejunostomy is the 
procedure of choice in growths in the jejunum in the region of the ligament 
of Treitz. 

Discussion. — Dr. Paul K. Sauer (New York) stated that fortunately 
carcinoma of the small intestine is an infrequent occurrence, and that its 
diagnosis was most difficult, being made usually at operation. Not all portions 
of the intestinal canal are attacked with equal frequency, the incidence being 
in direct ratio to the distance from the stomach. Nothnagal, reporting on 
1,100 cases, showed that only 2.5 per cent of carcinoma of the intestinal canal 
occurred in the small gut. De Bovis, who gathered the statistics of Maydl, 
Holsti, and Ruepp, reported 6.3 per cent in the jejunum and ileum; and 
G. Heimanns found 20 cases among 1,706 examinations of carcinoma of the 
intestinal canal, about i.i per cent. 

The type most frequently found is the cylindrical cell adenocarcinoma. 
The medullary type is less frequent, and the gelatinous and scirrhous types 
are the least frequent in the order named. Anschutz first called attention 
to the fact that neoplasms of the small gut show a predilection for the first 
portion of the jejunum and the terminal portion of the ileum. Kanzler 
noted that 25 per cent of his cases occurred between the first and third decades. 

The character of the vomitus is an important point in evaluating symp- 
toms. If the vomitus is analyzed, free hydrochloric acid is noticeably absent, 
and the combined acid greatly reduced. Pain is usually absent and appears 
only very late as the result of metastases, or is due to severe obstruction. 

The prognosis is always grave. Albrecht, in 1918, reported eight cases 
with a mortality of 100 per cent. Hellstrom’s mortality is 79.7 per cent. 
In all probability most of these cases were operated upon as emergencies 
to relieve the olistruction. In those in which the diagnosis may be suspected, 
and the preoperative treatment as outlined by Carter carried out, the mor- 
tality will be much lowered. 


CASE REPORTS 

Case I. — M. B. (No. 27680). Female, aged 51, was admitted to the Lenox Hill 
Hospital, complaining of weakness and nervousness for six weeks, and of nausea and 
vomiting for ten months. There had been no pain and no melena. Otherwise the his- 
tory was not significant. She died on the sixth day after admission without a diagnosis 
having been made. The autopsy report showed: “A tumor at the duodenojejunal 
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juncture, polypoid in character, and almost occluding the lumen. The tumor is ex- 
tensively ulcerated, of fairly soft consistency, deeply infiltrates the wall and encircles 
the entire lumen. The duodenum is greatly distended. Diagnosis: Carcinoma of the 
jejunum.” 

Case II. — A. W. (No. 40449). Female, aged 37, was admitted to the Lenox Hill 
Hospital in a semicomatose condition. The history, obtained from her husband, re- 
vealed that the patient had not been well for the past two or three years, but the 
acute symptoms were severe pain in the right upper abdomen and vomiting of small 
amounts of fluids, which had been present for 12 days. The patient died on the day 
following admission, no diagnosis having been made. The autopsy report showed an 
intussusception of the jejunum, which had been reduced, A mass was found 65 cm. 
from the duodenojejunal junction. It was found to encircle the jejunum. There were 
numerous papillary growths. Tlie mesenteric nodes were slightly enlarged. Diagnosis; 
Carcinoma of the jejunum. 

Dr. Thomas H. Russell (New ^'ork) said that the two cases, men- 
tioned l)y Doctor Carter in his pajter, were both women, ])otli over 60 yeans 
of age, both completely obstructed, both had lost between 30 and 40 pounds 
in weight in the few weeks preceding operation, both ])resented a growth 
eight to ten inches from the ligament of Treitz, both showed symptoms of 
myocarditis before ojjcration, both died a few days after operation, and both 
were adenocarcinomata completely encircling the jejunum. 

When Doctor Russell in consultation with Doctor Carter saw the case 
since successfully operated on, he mentioned his experience with his own 
two cases and said that if diagnosis could be made he would operate in 
stages. However, Doctor Carter had worked out an idea of using preopera- 
tive treatment instead of a multijde stage operation, followed by resection 
of the growth and a side-to-side anastomosis utilizing the duodenum far- 
ther up in ]5reference, for reasons of safety, rather than to anastomose to 
the dilated intestine immediately proximal to the duodenum. In one of his 
cases, Doctor Russell had resected the growth with an end-to-end anastomosis 
and jejunostomy proximal to the site of anastomosis. In the other, he had 
resected the growth with an end-to-end anastomosis and did a gastro-enteros- 
tomy, thinking that this might take the place of an enterostomy. 

Doctor Carter said that in reviewing all of the cases up to date he had 
been unable to distinguish well the exact site of the tumor in the earlier re- 
ports, but it was his impression that less than 100 cases of surgical carcinoma 
of the jejunum have been reported, though there were many more autopsy 
reports. In the latter, the incidence of carcinoma of the jejunum varies from 
o to 9 per cent, with 3 per cent a fair average. 
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vessels as well. Many a diabetic and practically all gallstone and gangrene 
cases, Joslin states, have perhaps an unsuspected coronary or cardiorenal 
disease and according to the extent and character of the underlying pathology, 
present that much more of a problem in the preoperative and postoperative 
care. 

The surgical diabetic, moreover, is beset by still other difficulties which 
add to the hazards of operative therapy. Many have been depleted by a 
recent loss of weight, which in some instances is often marked. McKittrick 
and Root in lOO surgical diabetics found this to average 54 pounds, which 
is an obvious indication of the diminished vitality supporting these patients. 

The relation of hyperthyroidism to diabetes is of considerable interest, 
about one per cent of the cases of hyperthyroidism being complicated by the 
coexistence of diabetes. The dietary control of such a case is obviously 
difficult, for regardless of the dietary restrictions, the hyperthyroidism causes, 
as Joslin so succinctly describes it, an “endogenous overeating,” which only a 
thyroidectomy will correct, benefiting, in this way, not only the hyper- 
thyroidism, but frequently the diabetes as well. 

With an increased susceptibility to shock, intolerance to infection or 
trauma, diminished reparative powers, subject to the constant threat of 
acidosis, suffering from the effects of latent or actual arteriosclerotic changes, 
often peculiarly depleted from the effects of starvation, diarrhea or vomiting, 
with all the metabolic processes inordinately affected by fever or hyper- 
thyroidism, the diabetic patient is truly one who presents a complex problem. 
That such a patient can successfully undergo operative procedures is a 
triumph for the modern management of these cases, but in spite of the 
justly confident statements in the literature regarding the possibilities of 
surgery in the diabetic, it is hazardous to lose sight of the fact that the dia- 
betic is at least potentially a poor surgical risk and that success will be 
achieved only by an appreciation of the intricacies of the problem and pains- 
taking care in their management. 

The question of anesthesia also is of paramount importance in the diabetic 
but with the splendid development in this field during the past decade, the 
difficulties here have been largely overcome. Tissue-cell destruction from 
the toxic effect of anesthetics resulting in impairment of the glycogenic func- 
tion of the liver must be avoided. For this reason chloroform is definitely 
contraindicated. Either likewise causes a hyperglycemia even in normal 
patients, and moreover greatly inhibits the action of insulin, but with proper 
precautions is still frequently used with safety. Ethylene, giving greater re- 
laxation than gas and oxygen, has many advocates and in conjunction with 
local infiltration of the abdominal wall is often ideal. It must be remem- 
bered, however, that local infiltration lowers the resistance of the injected 
tissues, even in normal individuals, particularly in the presence of inflamma- 
tion, Local infiltration in infected areas should, therefore, be avoided. 

Spinal anesthesia in the absence of conditions contraindicating its em- 
ployment probably has its greatest field of usefulness in the diabetic, but in 
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the choice of any anestlictic, due consideration should always be given to the 
underlying complications, the presence or absence of infection, the cardio- 
vascular reserve, as well as to the probable effects upon metabolism itself. 
Postoperative vomiting and its resulting dehydration and possible acidosis or 
alkalosis should be avoided. 

In di.scus.sing the types of surgical conditions met with in diabetics, we 
find that they are usuall)'^ considered as falling into two main groups : 

( 1 ) Those which arc held to be true comjdications of the disease itself, 
such as infections of the extremities, cellulitis, carbuncles or gangrene; a 
group in which the predominating mortality lies. 

(2) Hiose which are merely coincident to the diabetes, having no causal 
relationship to that disease, but met commonly among all classes of patients, 
especially in the fifth, sixth and seventh decades of life. Here the mortality 
parallels more closely that of similar conditions found among nondiabetics. 

In our study of the surgical diabetics treated at the Mary Immaculate 
Hospital during the five year period from 1930 to 1935, however, we found 
the following classification to be of greater assistance to us as it enabled us 
more clearly to define the standards of treatment for each group: 

(1) Urgent cases, such as acute apj^endicitis, perforated ulcers or acute 
intestinal obstruction, which tolerate no delay but demand immediate 
operation. 

(2) Essential cases, such as certain infections, many cases of gangrene 
and other conditions iji which, while a prompt resort to surgery is demanded. 


Tahle I 
A iiti/ysis of Cases 

Number of surgical diabetics admitted 136 

Males 47 Females 89 

Age of patients by decades 

Years Cases 

I- 9 o 

10-19 I 

20-29 o 

30-39 9 

. 10-^9 

50-59 43 

60-69 46 

70—79 ^9 

So-89 I 


Youngest, 14 years of age; oldest, 80 years of age 
Period of Hospitalization 
From I to 106 days; average, 23.9 days 


Number of patients with acidosis on admission 44 

Total number of deaths 37 or 27.2 per cent 

Number of patients operated upon ^o8 

Deaths in operative cases 27 or 25 per cent 


1032 



Voliinio 102 
Xumber C 


THE SURGICAL DIABETIC 


operation is not necessarily immediate, but may be deferred for a brief space 
of time in which some effort may be made to stabilize the patient. 

(3) Elective cases, such as most gallbladders or uncomplicated herniae, 
in which, though surgery is more or less strongly indicated, it is not essential 
to the immediate preservation of life. 

In analyzing this series of cases, we have prepared the following tables 
which indicate briefly the work covered. 

Table I indicates the number of surgical diabetics admitted during this 
period, their ages, period of hospitalization, etc., as well as the general and 
postoperative mortality. 

Table II lists the various types of surgical conditions present among 
these diabetics with the mortality rate in each. This, of course, is of little 
importance m a small series such as this, except in those cases of carbuncles, 
infections of extremities and gangrene in which the mortalit}^, as in other 
series, is so strikingly high. 


Table II 


Surgical CondtHons Encountered 


Mortal- 


Appendicitis 

Cases 

12 

Deaths 

2 

ity 

16 8 

Gallbladder disease 

5 

I 

20 

Fibroma of uterus 

2 

0 

0 

Prostatic hypertrophy 

I 

I 

100 

Fractures 

13 

I 

0 7 

Perforated peptic ulcers 

2 

2 

100 

Herniae 

3 

0 

0 

with intestinal obstruction 

3 

2 

66 6 

Carbuncles 

10 

3 

30 

Infections of extremities 

25 

5 

20 

Hyperthyroidism 

I 

0 

0 

Empyema 

j 

0 

0 

Gangrene 

44 

20 

45 4 

Miscellaneous 

14 

0 

0 


136 

37 

27.2% 


Table III 
Operations Performed 

f I ) Urgent 

Appendicitis 

Strangulated hernia ... 

Intestinal obstruction (inte: nal) 

Perforated peptic ulcer 

Acute suppurative cholecystitis 


Ipera- 


Mortal- 

tions 

Deaths 

ity 

1 1 

2 


3 

2 


1 

0 


2 

2 


I 

0 



18 6 


33 3Ur 
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Opera- Deaths Mortal- 

tions ity 

(2) Essential 

Ischiorectal abscess i o 

Fractures and dislocations 7 o 

Infections of extremities 2=; s 


Carbuncles lo 3 

Iridectomy (glaucoma) i 0 

Suppurative mastitis 2 o 

Amputation of leg for gangrene 1 0 

Amputation of thigh for gangrene 24 12 

Multiple abscesses (septicemia) i i 


(3) Elective 

Herniae 

Appendicitis (interval) 

Submucous resection 

Cataract 

Hemorrhoidectomy. 

Tonsillectomy 

Cholecystectomy 

Retroversion and perineal repair . . 

Endometritis (D. and C.) 

Cervical polyp 

Hysterectomy 

Thyroidectomy (hyperthyroidism) 


72 21 29.1% 



1800 

Total operations 108 27 25% 

In Table III we have presented those cases in which operations were per- 
formed. There were 108 patients among the 136 admissions who were 
operated upon. The mortality is seen to be greatest, of course, among the 
urgent cases, due to the nature of the surgical conditions present, but is also 
formidable in the "essential" group in which operation, while not immediate, 
was usually promptly done with only slight delay for a brief period of prepa- 
ration. The mortality here was made up almost exclusively among car- 
buncles, infections and thigh amputations for gangrene, being 30, 20 and 50 
per cent, respectively, showing the toll that those types of cases exact. 
Among the elective group, there was no mortality, although one patient who 
had had a hysterectomy later entered the hospital with gangrene of an ex- 
tremity and died following the amputation of the thigh. 

In studying the causes of death as shown in Table V, it was found that 
sepsis, and next in importance, arteriosclerotic heart disease, were responsible 
in the vast majority of cases. It is apparent, therefore, that excluding the 
surgical conditions which in themselves proved fatal, even in the acute cases, 
it was not the diabetes itself which killed these patients, but rather the com- 
plications of diabetes — lowered resistance to infection and arteriosclerotic 
changes — which made it impossible for them to respond successfully to the 
usual surgical measures. 
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Table IV 
Anesthetics 

Cases Deaths 
36 8 

15 I 

21 5 

24 10 

2 0 

7 I 

I I 

106 26 

In two patients, no anesthetic was employed, the operative procedure in one licing tlic 
reduction of a dislocation under morphine; the other, with a fatal outcome, being multiiilc 
incisions in a case of sepsis. 

Table V 

Analysis of Deaths 

Total Number of Deaths 

Died without operation 

Postoperative deaths 

Diagnosis in Fatal Cases 


Appendicitis 2 

Cholecystitis (no operation) i 

Prostatic hypertrophy i 

Fracture of femur (no operation) 1 

Perforated peptic ulcer 2 

Hernia (strangulated) 2 

Carbuncles 3 

Infections 5 

Gangrene (no operation) 8 

Gangrene (with amputation of thigh) 12 


.87 

Causes of Death 


.Sepsis 19 

Arteriosclerotic heart disease 14 

Pneumonia 3 

Coma I 


.87 

Only one patient died from acidosis, that patient entering the hospital unconscious 
and dying two hours after admission. 

The cases of gangrene are indeed a serious problem. It is easy to excuse 
a fatality in any individual case, for each case presents so many factors which 
make surgery hazardous, but when one contemplates the results in the aggre- 
gate, in a series of cases, such as that analyzed in this five year survey, he 
cannot fail to be deeply impressed by the fatalities which occur and to be 
moved by the desire to prevent them. 
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'J'able VI 


Gangrene Cum’s 

Patients Admitted with Gangrene 

Recoveries 21 

Signed release (no ojDcration) 3 

Total deaths 20 or 45.4% 

Died without operation, 8; postoperative deaths, 12 

Spontaneous Recoveries 

(1) Gangrene of terminal portion of great toe 

(no operation) 

(2) Gangrene of heel (no operation) 

(3) Gangrene of middle toe 

(spontaneous amputation rvitli healing) 


Ampnlations 25 

Amputation of leg i 

Amputation of thigh 2-1 

Five of these patients had preliminary toe 
amputations. All five required subsequent 
amputations at higher levels, with recovery. 

Deaths in thigh amputations 12 or 50% 


Anesthetics in Amputations of Thigh 

Recov- 


A iicsthetics 

Total 

eric.s 

Deaths 

Gas-o.':3'’gcn 

7 

3 

4 

Gas-oxygcn-cther 


I 

I 

Ethylene 

7 

5 

2 

Spinal 

8 

3 

5 


24 

12 

12 


Of all the patients admitted in this group, 45 per cent died; of all the 
thigh amputations, only one in every two survived, the mortality here being 
exactly 50 per cent. Such a mortality is certainly a challenging one and can 
be reduced, we believe, only by adherence to the following points : 

(1) An earlier resort to surgery in cases demanding operation. 

(2) No surgery at all unless it be radical surgery. Preliminary toe 
amputations or other minor procedures mean secondary amputations at a 
higher level with a progressively diminishing chance of survival. 

(3) Close observation in the cases of dry gangrene, without infection, 
taking every precaution to avoid infection, while preliminary measures, medi- 
cal and diagnostic, are carried out to determine the procedure to be followed 
and if amputation proves necessary, the level at which this can be successfully 
accomplished. Only in the occasional case, we believe, can this be done below 
the knee. 

(4) Prompt, radical amputation through the thigh in cases of the moist 
type or with infection, avoiding drainage wherever possible, with the strictest 
attention to the minutiae of good surgery and staking everything upon secur- 
ing of primary union in the stump. In the fulminating case, overburdened 
with toxemia from the infected, gangrenous limb, a guillotine amputation be- 
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low the knee, as McKittrick suggests, leaving the wound wide open, may 
give the patient his only chance to strike a balance before a secondary 
amputation through the thigh could be borne. 

(5) The scrupulous avoidance of a tourniquet for gangrene of any type. 

(6) Impartial selection of the anesthetic best suited to the individual case. 

When we consider the management of the surgical dial^etic, there should 

be no question as to where such a patient belongs. At our hospital, he is 
admitted on the diabetic service, regardless of the type of complication, and 
if the complication be eye, ear, nose or throat, urologic, abdominal, pelvic or 
of the extremity, the attending surgeon on the particular service is called 
in consultation. It is a recognized fact that under ordinary conditions, sur- 
gical delay is harmful ; in diabetes it is disastrous. Medical treatment today 
is flexible and therefore the surgical condition dictates the type of treatment. 
Medical treatment can and must be adjusted to any type of surgical 
necessity. 

Our system of treatment is based on certain well recognized fundamental 
principles : 

(1) Infection makes the diabetes worse and therefore surgical removal 
of the focus of infection as soon as it is rationally possible is the best medical 
treatment we can give the patient. 

(2) Treatment for the operation is our first consideration, 

(3) We attempt to make the patient as good a surgical risk as is possible. 

(4) Because delay is so harmful, the qualified surgeon is our referee as 
to the need for operation. 

(5) The qualified physician prepares the patient and adjusts his dietary 
regimen to the surgical requirements. 

Thus, to sum up, the rule to remember is that when we are treating a 
diabetic, we are treating a manifestly complex problem. Complications in 
diabetes prove disastrous, making the diabetes markedly worse, therefore, 
we must not waste time trying to make the diabetic sugar free because if 
at all accomplished, it is done at the expense of a great deal of body tissue 
and huge doses of insulin. We must vigorously attack the complications, 
thus lessening the severity of the diabetes, after which, simple regulation is 
all that is necessary. In our management of the various types of surgical 
procedures as we have grouped them, we carry out the following measures ; 

Elective Cases . — (i) In these cases we attempt to rid the patient of sugar 
and acetone. 

(2) Our dietary program assures the patient a goodly intake of COH, 
ranging from 100 Gm. to 150 Gm., depending on the condition and state 
of nutrition. Thus a goodly amount of glycogen is stored in the liver. In- 
sulin makes this a matter of ease. In total calories, however, the diet is 
slightly undernourishing. The high COH, low fat program, is the basis 
of the diabetic treatment at our hospital. In cases with general arteriosclero- 
sis and arteriosclerotic heart disease, the heart and circulation are carefully 
watched and the blood sugar is never permitted to fall suddenly. Insulin 
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is used conservatively, for while our objective is diabetic control, it is danger- 
ous to cause violent fluctuations in the blood sugar level because of the 
accidents which may occur in the heart and arteries, 

(3) As the day of oj)eration approaches, fat and then protein are 
omitted and 24 hours prior to operation, the diet consists of easily digested 
and absorbed COH only, plus fluids, salt and insulin, 

(4) The patient is never starved prior to operation. He receives insulin, 
a COH breakfast by mouth or, in equivalent glucose in saline, intravenously, 
and two and one-half hours later goes to the operating room. The operation 
does not alter the established dietary routine of the diabetic at all. Follow- 
ing operation, he receives his luncheon COH in equivalent glucose in saline 
intravenously and his regulated dose of insuliji follows. His supper, de- 
pending on conditions, is talccn by mouth or is repeated intravenously as at 
lunch, again followed by insulin. We like the early and late method of the 
administration of insulin and use it a great deal. Included in this program 
are cly.ses, salt solution and tap water by rectum as indicated. 

(5) On the day following operation, food is given by mouth and then 
the patient’s program is reestablished with later additions of protein and fat. 
W’e have not found it necessary to do frequent blood sugar determinations 
for guidance in our program. The blood sugar is made relatively normal 
on the morning of operation and since operation does not alter the estab- 
lished program, frequent postoperative blood sugars are not indicated. The 
patient is eventually reregulated during his convalescent period. It is during 
this period that careful watch is maintained because the insulin requirement 
may change. Flere blood sugar determinations are important in the guidance 
of the program. We have not had to be worried about postoperative hypo- 
glycemia under this regime. Routine T.I.D. urines for sugar and acetone 
are done right on the floor by the nursing staff, who are carefully trained 
in the care and treatment of diabetics. All findings are charted on a special 
diabetic record sheet so that we know at all times just what is happening. 
Both the surgeon and the medical man take care of their respective duties 
and a condition of j)erfect cooperative harmony exists to the ultimate bene- 
fit of the patient. This routine is followed with indicated changes for dia- 
betic obstetric cases as well. 

Essential Cases . — ’The patient here is regulated to a COH and fluid in- 
take only. Protein and fat are not included in his diet. While this patient 
may not be in urgent need of surgery, yet speed in his preparation may be 
necessary so that when after 24 to 48 hours operation may be deemed indi- 
cated, he will enter the operating room in good condition and well prepared. 
After operation his course proceeds as with the elective case. 

Urgent Cases . — No attempt can be made to rid the urine of sugar and 
acetone in these cases. The patient receives a single dose of from 20 to 30 
units of insulin and from 500 to 1,000 cc. of saline intravenously. Insulin, 
glucose and fluids here are given as indicated. There is no set rule as to 
the procedure in this type of patient. Every case is a distinct individual 
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problem and can be treated only as indications warrant. The patient is 
then operated upon. From this point, the case is then considered as one of 
acidosis and treated with all the details that the treatment of a case of dia- 
betic acidosis entails. 

In this survey of surgical diabetics at the Mar)^ Immaculate Hospital, 
therefore, we have attempted : 

(1) To review the difficulties which should be kept in mind in the sur- 
gical care of these patients with due emphasis upon the mortality which or- 
dinarily accompanies the development of complications of this disease. 

(2) To present an analysis of the conditions encountered at our hos- 
pital, with the operative work and results obtained. 

(3) To discuss the measures which are followed in the general manage- 
ment of these cases. 
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INTEST INAL OBSTRUCTION 

EVALUATIO^^ OF THE HOEAn'GBN DIAGNOSIS 

Richard A. Rendich, ]\I.D., and Hyman S. Abrams, M.D. 

Bkookia'x, X, Y. 

KliOM THK nj;r.MiT.MKN-T OK JunHJI.OOV, KIX11‘! CM'XTr irOSf/T.l I,, .V. r. c. 

"^Reviewing the literature pertaining to the roentgen diagnosis of intes- 
tinal obstruction, one is likely to obtain the impression that the radiograph 
serves as a very simjile and never failing means by which this condition can 
be diagnosed; a postero-anterior exposure, preferably with the patient in 
the vertical jiosture, without the aid of an ojiaque media appears to be the 
only requisite. The finding of gas within the small intestine on this film, 
according to some, suffices for a diagnosis of obstruction in patients over 
two years of age; in addition, evidence of fluid in the small intestine adds 
further but unnecessary jiroof. The object of the iirescntation of the anal- 
ysis of this series is to point out that while the roentgenogram is very helpful 
in determining the presence and site of intestinal obstruction, the diagnosis 
is at times very difficult and occasionally definite conclusions cannot be drawn 
from a single roentgen examination. 

Schwartz’ reported on the roentgen ray examination of the abdomen 
without the use of ojiaque media in 1911. Since that time yVssmann,- Case,® 
Bensaude and Guenaux"’ and many others have contributed to our knowledge 
of the subject. Briefly, practically all agree that the presence of distended 
loops of bowel, particularly with intra-intestinal fluid levels, is indicative of 
obstruction. Many are of the opinion that any gas in the small intestine in 
patients over two years of age is abnormal and should be considered the 
result of obstruction. Kalbfleisch,’’* in 1927, stated that distended loops of 
bowel may be considered pathognomonic of intestinal obstruction and the 
presence of even one fluid level is confirmatory evidence. 

As to the time of appearance of these radiographic findings. Case® reported 
in 1928 that gas and fluid began to accumulate within six to eight hours after 
obstruction had been established. The time interval for experimental visuali- 
zation reported by Wagensteen and Lynch' was four or five hours after sim- 
ple obstruction of the small intestine had been established; they added that 
in obstruction with strangulation, gas accumulated later and in smaller 
amount. In 1933, Ochsner,®-® from an experimental study, deduced that the 
lower the obstruction the greater is the amount of gas and fluid accumulation, 
and that these features were more marked in strangulated than in simple 
obstruction ; he also mentioned that in both simiile and strangulated obstruc- 
tion of the ileum the amount of gas pi-esent one hour after the production 
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of the obstruction pennitted a positive roentgen ray diagnosis, and with 
simple jejunal obstruction as early as three hours. 

Intra-intestinal gas is associated with the paralytic as well as the mechani- 
cal form of obstruction. In the latter type, exemplified by the chronic 
obstruction, according to Boyd,^'' stenosis occurs gradually with resulting 
dilatation and hypertrophy above. When complete, paresis and degeneration 
of the musculature occurs proximal to the obstruction ; gases formed from the 
accumulated contents contribute to the dilatation. In the acute paralysis, 
frequently the result of general or localized adhesive peritonitis, stagnation 
of contents with gas formation also occurs. In strangulation the accumula- 
tion of gas is also due to the interference of the usual gaseous exchange. The 






















Fig. 4 (Case II).- 


-Ileal obstruction demonstrating the position and configuration of the bowel with 
fluid levels as presented in the transabdominal exposure. 


intra-intestinal fluid noted above the point of obstruction results from the 
hyperactive irritated intestinal glands, the inflammatory exudate and the non- 
absorbed ingested fluids. 

The gas-containing intestine may be identified by its contour and posi- 
tion. The irregularity of outline of the small intestine resulting from the 
valvulae conniventes may be noted beyond the first portion of the duodenum 
through the jejunum and in the proximal portion of the ileum. These mucosal 
folds present on the radiograph what has been referred to as the herringbone 
appearance. On marked distention these plications viewed obliquely'p^^sent 
an elliptical appearance and may be confused with the haustration of the 
large intestine; the intervals of indenture of contour are greater in the 
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Fig. s (Case T54). — Intestinal obstruction _ Fig. 6 (Case TsO- — Heal distention with 
occurring two weeks after apfiendectomy, showing fluid levels in a patient two months postappen- 
localized distention of the jejunum. _ Note simi- dectomy. 
larity of Fig. 1 1 of nonobstructive distention. 



Fig. 7 (Case Tsi). — Radiograph after three- 
hour interval. Localized ileal distention now ab- 
sent. Symptoms subsided. (No operation.) 
Piobably indicative of a transient ileal obstruction. 



Fig. 8 (Case VII). — Rectosigmoid obstruction 
resulting from carcinoma of this area. Shows 
marked dilatation of the colon witli no fluid levels 
and also dilatation of the iippcr ileal loops apiiar- 
ently the result of small intestinal fixation in the 
mass. 
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colon. On account of the relationship of the small intestinal coils there is 
produced the familiar stepladder effect in the presence of air and fluid. The 
jejunal loops are more commonly found above and to the left of the midline, 
and the ileum Itelow and to the right. The colon may be distinguished by 
its haustration, as well as by its larger caliber. The maximum distention 
of the colon was found to be 12 cm., while that of the small intestine was 
5.8 cm. (film measurement corrected for distortion). On marked distention 
the characteristic irregularities of contour may be effaced and the gut dis- 
placed from its usual position rendering a decision as to the exact segment 
involved very difficult if not at times impossible. 

For radiographic examination of the obstruction suspect the vertical or 
semivertical posture serves most satisfactorily; this position is best obtained 
with the aid of the tilt-type table. In the absence of such special apparatus, 
the transabdominal exposure may be used to obviate any inconvenience to the 
weakened patient. 

As stated, the roentgen diagnosis of obstruction of small or large intestine 
without the aid of an opaque medium is dependent upon the finding of intra- 
intestinal gas and fluid. Certain authors hold that gas found in the small 
intestine of patients beyond two years of age indicates obstruction; yet on 
numerous occasions during abdominal examinations for other than intestinal 
conditions, gas of varying amounts and fluid levels have been found in the 
small bowel. The writers are of the impression that fluid levels may be 
found more frequently in the nonobstructed case if the vertical position 
were utilized more commonly for other examinations. 

Any active evacuant, especially the more irritating, may produce intestinal 
gas and fluid (Fig, 12). A series of examinations made after active catharsis 
by various means proved this contention; true enough, the amount in some 
instances was small, but in others sufficient to confuse one when the diagnosis 
of obstruction is under consideration. Since early purgation is usually prac- 
ticed by patients suffering from abdominal symptoms, it becomes essential 
for the roentgenologist to be acquainted with the history before arriving at 
any conclusions. The postevacuant film with small intestinal gas and fluid 
usually can be differentiated from that of mechanical obstruction by the fact 
that large intestinal gas is rarely present in true obstruction of the small gut 
but is a common finding after catharsis. 

Small intestinal gas is invariably found in the infant and in lesser amount 
in children up to ten years and older. In adults gaseous distention and occa- 
sionally fluid have been found with the following conditions: peritonitis, 
acute gallbladder and appendiceal pathology, ureteral calculus, allergy, severe 
abdominal trauma, fracture of lumbar vertebrae, acute pelvic conditions, etc. 
In these instances the intestinal stasis appears to result from a nonmechanical 
form of obstruction. In addition to the abnormalities mentioned, examina- 
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tions were made of debilitated patients suffering from nephritis, cardiac 
patholog)'^, etc., and frequently in these considerable gas collections were 
demonstrated in the small and large intestine (Fig. lo). Local areas of 
gaseous distention of small gut are very frequently associated with ureteral 
catheterization. The distention of the adynamic t3'-pe of obstruction is usually 
much more generalized involving long continuous segments of the intestine, 
small and large ; fluid levels may be present but more frequently are absent 
in this variety of stasis. Judging from the radiographic study of intestinal 
obstruction it appears that there frequently occurs an ileus of the adynamic 
type as a consequence to the underlying cause of a mechanical obstruction; 
this seems to be borne out by the fact that distention may be first found 
well above the point of mechanical obstruction, and secondly by the fact 
that the intestinal distention proximal to it is occasionally very extensive and 
uniform as noted with the adynamic variet}'. 

Since intra-intestinal gas and fluid do not always indicate mechanical 
obstruction, it becomes important to decide if possible upon the criteria 
requisite for a roentgenologic differentiation as to the cause of distention. 
Experience proves the futility of dogmatic statements concerning this dif- 
ferentiation. The diagnosis of mechanical obstruction does not appear to 
be as dependent on the presence of gas and fluid within the intestine as upon 
the degree of distention. A small amount of intestinal gas is of little sig- 
nificance, while distention beyond the width of the normal lumen usually 
indicates obstruction and represents one of the most distinguishing diagnostic 
features of this condition ; of greater importance is the persistence or increase 
of this distention after an interval. Frequently the original radiograph is 
not sufficiently characteristic to warrant a definite diagnosis of obstruction 
worthy of surgical interference. Consequently, reexaminations should 
be made at two-hour intervals while the findings are indefinite (Figs. 6 
and 7). 

While the gas collection usually increases with true obstruction, the 
amount may on occasions even be lessened after an interval. This has been 
noted in several cases of high jejunal distention; reverse peristalsis and re- 
gurgitation may account for its expulsion. Likewise, the intestinal pattern 
and fluid levels may be altered by a simple change of position of patient when 
the gas is free to pass from one to another loop above the site of obstruction. 
The important point appears to be that the distention just proximal to the 
point of obstruction, that is, the area of most distal distention, persists while 
the gas in the nonobstructive case usually passes on during the interim. 

At times there appears a markedly distended loop of upper jejunum with 
a similar condition of the terminal ileum, while at operation but one point 
of obstruction may be noted and that in the most distal area. Apparently 
this results from a paresis of the gut proximal to the point of obstruction. 
Such possibility must be borne in mind when information is desired by the 
surgeon as to the site of obstruction. 
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The problem involved in connection with this subject appears not to be 
in making the roentgen diagnosis of intestinal obstruction, but in excluding 
such a condition when it does not exist. Table I well demonstrates the diffi- 
culty ; these cases represent 20 consecutive proven cases of intestinal obstruc- 
tion and 20 of nonobstruction referred for abdominal study to confirm or 
exclude obstruction. In 12 cases, 60 per cent of mechanical obstruction 
cases, fluid levels were demonstrated ; while in 1 1 cases representing 55 per 
cent of the nonobstructed group, this feature supposedly pathognomonic of 
dynamic obstruction was noted. In 100 per cent of the former and 90 per 
cent of the latter variety gaseous distention was noted. In many of the sec- 
ond group the possibility of obstruction could not be excluded on the initial 
examination. This form of investigation of the obstruction suspect becomes 
more dependable as a means of corroboration rather than exclusion of such 
a possibility. The roentgen diagnosis must be based on the degree of dis- 
tention and the constancy of the findings. 

CONCLUSIONS 

Roentgen study of intestinal obstruction without the use of an opaque 
medium is ver}’’ valuable but the diagnosis by this means is not always a 
simple matter. 

Gas and fluid levels may be present in the intestine in the absence of 
obstruction. 

Generalized distention, usually without intra-intestinal fluid, is noted in the 
paralytic form of obstruction. 

While the important diagnostic features are the gaseous distention and 
fluid levels, interval examination to determine the persistence of these is 
often necessary for definite diagnosis. 
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THE PROBLEM OF NON-CALCULOUS URETEROPELVIC 

OBSTRUCTION 

Augustus Harris, M.D. 

BnooKL-ra, N. Y. 

This condition is not infrequently one of the most formidable problems 
with wbicb the urologist has to deal. Inasmuch as the use of the ureteric 
catheter has failed to a considerable degree in overcoming and canalizing 
obstructions of the ureter at the level of the renal pelvis, we are forced to a 
consideration of some more adequate means of providing (renal) drainage. 
Moreover, it is to be noted that certain of these obstructions react unfavor- 
ably to instrumental ureteral manipulations. Given a case in a relatively 
young, vigorous person with an obstructive ureteropelvic lesion sufficient to 
produce rather severe symptoms with recurrences over a considerable period 
of time, in which the kidney is found to be functioning well, how is the opera- 
tor to relieve this obstruction without sacrificing the kidney? We must face 
the challenge of providing adequate (reno-ureteral) drainage by conservative 
operation or remove the organ. 

It is most unfortunate that the urologist sometimes finds it necessary to 
remove a kidney for a marked pyonephrosis as the end result of severe ob- 
struction from stenosis, stricture or aberrant vessel at the pelvic outlet. We 
recently removed a kidney in an advanced state of disease in a boy of 
eight years. It is worthy of note that the history of pain was only of three 
weeks’ duration with no previous attacks. He had urographic evidence of 
slight obstruction to the pelvis of the remaining kidney without pain. I 
believe there is an aberrant vessel on this side and have determined to oper- 
ate at the first sign of definite renal pain, should it occur. Four months ago 
a pyonephrotic kidney was removed in a woman 36 years of age who gave a 
history of intermittent pain for twenty years. She had never been cysto- 
scoped. The pelvis was of the intrarenal type, with the outlet almost effaced 
by a very dense, thick stricture. 

It is worthy of note that the larger percentage of these lesions occur in 
minors and relatively young adults. Obviously in the poorer-risk patient and 
the one more advanced in years, plastic operations may be very unwise. On 
the other hand, where the opposite kidney has been removed or where its func- 
tion is markedly impaired, one is forced to undertake a conservative plastic 
procedure. 

To recapitulate, the following are the chief causes of high obstruction: 
(i) Stenosis or stricture at the ureteropelvic junction; (2) congenital muscu- 
lar hypertrophic stenosis caused by hypertrophy of the middle c ircular layer 

* Read before the Genito-Urinary Section of the New York Academy of Medicine, 
February 20, 1935. 
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(if smooth mubcle: — this might lie considered an analogue of congenital pyloric 
stenosis; (3) aberrant renal vessels; (4) ptosis of kidney with redundancy 
and kinking of the ureter; (5) periureteral bands or adhesions; (6) stricture 
after injuries or operative procedures; (7) pressure of new growth from 
without; (8) valve-like projections of ureter into pelvis or pelvis into ureter; 
(g) abnormally high and oblique insertion of the ureter; (10) renal sympa- 
theticotonia ; so-called by Harris and Harris.’^ This is presumably a condition 
of spasm of the smooth musculature due to overstimulation of the vaso- 
constrictor fibers of the sympathetic nerves often associated with mild hydro- 
nephrosis and with no other mechanical obstruction. This last condition may 
not be generally accepted, A. von Liditenberg^^ has encountered dynamic 
or functional spasm of the circular muscle (as in pylorospasm) not infre- 
quently and has observed marked spasm at the ureteral outlet during opera- 
tion. He usually dilates the orifice through a small pyelotomy incision and 
cuts the circular muscle at the junction, closing the incision in the opposite 
direction. It must be stated that in about one-half of his plastic cases he was 
unable to demonstrate a true mechanical obstruction, a fact that would indi- 
cate that the spasm from disturbed neuromuscular function may have been, in 
reality, the functional syndrome of Harris and Harris^^ and of Papin. Per- 
haps renal sympathectomy would be the logical procedure for cure of this 
dynamic spasm. It is quite dramatic to see the relief of severe spasmodic 
recurrent renal colic afforded by means of renal sympathectomy. This 
syndrome helps to explain the existence of hydronephrosis in the absence 
of any demonstrable obstruction. 

It will be noted that we have not mentioned the most common of all obstruc- 
tions at this level, namely, calculus. In the absence of any of the previously 
mentioned conditions, simple pyelotomy and stone removal afford relief unless 
the resultant renal damage requires nephrectomy. In calculus associated with 
e.xtrarenal hydronephrosis, it would seem wise to resect a fairly sizable por- 
tion of the renal pelvis, in the hope of minimizing the factor of urinary 
stasis. We have done this a number of times with gratifying results. In 
resecting tissue of the pelvis it appears logical to remove it from either the 
superior or the inferior border according to the circumstances, taking away an 
approximately equal amount of tissue from both the anterior and posterior 
surfaces. In so doing, there is no distortion of tissue following closure of 
the incision and the ureteropelvic relationship is not altered. 

Ptosis with kinking of the ureter has not been discussed, as the diagnosis 
and operative procedure are usually simple and the results excellent. 

In the case of removing periureteral bands near the pelvis, resulting from 
old inflammation or following former injuries, we believe the use of the No. 
8 F. ureteral catheter to splint the ureter during the period of healing to be 
very advisable. This will maintain its proper direction and reduce materially 
the tendency to distortion. This procedure was applied in a young woman 
who had two dense linear strictures in the wall of the ureter 2 cm, apart and 
3 cm. below the pelvis, after repeated attempts to pass any instruments 
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till out’ll the obsti uction fiom below hficl fsilecl. At opci'<ition, through the 
pyelotomy opening the ureter could be gradually dilated from above down- 
ward, using small sizes at first. The catheter was left in situ for one week 
bringing it out transrenally through the opening made by a trocar. I have 
never encountered such strictures in the walls of the upper ureter at any 
distance from the pelvis. 

When an aberrant vessel of moderate size is encountered, (with or with- 
out an associated interstitial band, and with or without ptosis), section of the 
vessel, removal of the interstitial band, if present, and anchoring the kidney 
in high position, if necessary, is usually all that is required. Partial resec- 
tion of a large redundant pelvis resulting from this condition may also seem 
advisable. 

Plastic procedures for the relief of other forms of obstruction have 
seemingly been largely abandoned by many competent urologists because of 
the rather large percentage of bad end-results requiring secondary nephrec- 
tomy. A. J. Scholl and E. S. Judd^ have reported a series of 39 plastic 
operations on the pelvis in ii of which secondaiy nephrectomy was re- 
quired ; a percentage of failure of about 28 per cent. Eisendrath states 
that, “of all the types of pyeloplasty, reimplantation of the ureter offers the 
best outlook.” Because of two unfortunate experiences of the past, in sever- 
ing the ureter completely, and failure after suture, requiring nephrectomy, 
we are fearful regarding complete division of the ureter at or near the pelvis. 
There is a rather general opinion to the effect that once the ureter is severed, 
the kidney to all practical purposes cannot be saved. Wildbolz appears to 
have been very successful with reimplantation of the ureter for aberrant 
renal vessel where he prefers this procedure to sacrificing the vessel. He 
objects to the resultant necrosis, scarring and diminished renal function re- 
sulting from section of the vessel and reports a considerable degree of success 
in maintaining good renal function, even several years following replacement 
of the ureter to a correct position and suture to the pelvis. 

A. von Lichtenberg^^ has reported 47 conservative operations, in only 
three of which secondary nephrectomy was required. However, instead of 
transplanting the ureter in conditions of aberrant vessel, he sections the acces- 
sory vessels, to avoid disturbance of function which he believes is the result 
of dividing the nerves. In this connection, one must be mindful of the 
fact that accessory vessel obstruction is very frequently bilateral and one 
may hesitate to cut sizable arteries on both sides where a considerable degree 
of bilateral obstruction results from them. This amounts to bilateral partial 
nephrectomy. 

Marion and Legueu go so far as to state that suture of the ureter is 
useless. This statement does not seem well founded, in view of the brilliant, 
though limited, success obtained by certain operators over periods of 10 
to 20 years. 

Quinby”^ has reported uniform success in seven cases with transplanta- 
tion of the ureter into the dependent portion of the pelvis. In some of these, 
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obvious that one cannot consider end-results without a prolonged period of 
observation. 

Dr. Charles H. Peck® has contributed a very useful principle of splint- 
ing the ureter by the passage of a catheter well down to the bladder and 
bringing it out through the kidney cortex after making a small stab wound 
through the kidney. The proximal end is brought out through the upper 
angle of the incision and is left in position for four to six days to canalize 
the lumen of the ureteral opening and to prevent distortion and kinking 
during the earlier stages of healing. We have used this method a number 
c)f times and believe it is a valuable aid in minimizing and preventing post- 
operative stenosis. To reduce the amount of trauma to the kidney sub- 
stance in passing a clamp or other instrument through the kidney, we have 
devised two small six-inch trocars (with round points), the lumina of which 
accommodate a No. 6 F. and No. 8 F. ureteral catheter or bougie respectively. 
A long (urethral) alligator forcep is very useful in making the nc])hrostomy 
wound for placing the nephrostomy tube and minimizes the parenchymal 
damage. 

Kiisler was among the first to implant the ureter into the pelvis success- 
fully in 1891 and Fenger performed a similar operation shortly afterward. 
He speaks of probing the ureter with a No. 9 F. to No, 12 F. metal bougie 
through the kidney wound; apparently he employed nephrostomy drainage, 
a factor which may have contributed largely to the satisfactory result. 

The results of the animal experimental work of Iselin’^® afford a more 
hopeful outlook in ureteropyeloplasty. He concludes that ureteral section 
does not ultimately necessitate nephrectomy for a resultant degenerated and 
atrophied kidney as formally claimed, but that the stenosis from healing is 
the serious complication and the cause of the bad results. Fie argues and 
has shown, to some extent, at least, that by “side-tracking” the urine flow by 
pyelostomy above the point of suture and by placing a No. 8 F. to No. 10 F. 
ureteral bougie down the ureter, favorable results will follow ureteropelvic 
anastomosis. He warns that eversion is to be avoided by removal of any re- 
dundant portion of the mucous membrane of the ureter. In a limited num- 
ber of dogs he found that loss of peristalsis occurred temporarily in the 
proximal poi'tion of the severed end. The regular motility, however, re- 
turned normally within a few weeks and kymographic tracings recorded this 
activity as long as 102 days after ureteral section. The persistence of inertia 
was only seen in the presence of cicatricial stenosis. 

A study of the literature reveals numerous failures where the ureter 
was inserted with projection into the pelvis, and valve-like elevations re- 
sulted. Certainly, end-to-end closure appears to be the better method. 

CONCLUSIONS 

It seems reasonable to conclude, therefore, that the following fundamental 
principles of technic in all plastic operations on the pelvis assure greater 
safety and hope of success, (i) Following operation, a No. 6 F. to No. 8 F. 
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ureteric catheter or bougie should be passed down the ureter and lirought 
out through the kidney and upper angle of the wound (Peck method J and 
left in position for five to seven .days. (2) In anastomotic procedures the 
pelvis should be drained through a nephrotomy wound by a catheter of size 
14 F. to 16 F. for a period of five or more days. Nephrostomy is as logical 
in this instance as cystotomy for plastic operations on the urethra. This 
eliminates the effect of increased intrarenal pressure and stasis, upon the 
kidney and the suture line, and meets the factor of associated infection. (3) 
End-to-end ureteropelvic anastomosis offers a better outlook than other 
methods of partial plastic repair of the outlet and is preferable to insertion 
of the severed ureter stump into the cavity of the pelvis. (4) The perirenal 
space should also be adequately drained for, at least, a week after operation. 

It is to be hoped that plastic surgery of the pelvis will, in the not distant 
future, prove to be more practical and useful, and that errors and pitfalls 
may be overcome, to the end that many kidneys may be saved. It would 
seem advantageous to have some clearing house or reference bureau to record 
data of all plastic work done by various operators, in America ; this to include 
continued follow up information. 

Further experimental work along the line of that of Iselin appears 
necessary. 

Appended are four histories of recent cases, illustrative of conservative 
operative procedures which have resulted in complete relief of symptoms and 
conservation of a normally functioning kidney. 

Case Reports 

Case i. — Hydronephrosis — Linear Stricture of the Ureter at the Junction of the Pelvis 
— Incision and Plastic Repair. — J. M., a vigorous male of 43 years, hospital orderly, was 
admitted September ii, 1934, with severe attack of left renal colic of two days’ duration 
requiring morphine for temporary relief. This w’as accompanied by fever and typical 
tenderness over the affected kidney. There was a rather long history of backache and 
fatigue on exertion ; the last severe attack of colic occurred about two months before ad- 
mission. History and physical examination and laboratory data were essentially negative, 
excepting the urinary tract. 

Cystoscopy revealed an apparent obstruction to the catheter in the region of the pelvis 
on the left side with moderate pyuria and normal differential P. S. P. test. The right 
renal urine was clear with normal elimination of the dye. There was a small faint shadow 
in the region of the pelvis which was interpreted as a possible calculus. Ureteropyelogram 
revealed an hydronephrosis with obstruction at the pelvic outlet either from aberrant 
vessel or stricture. Operation, a few days later, revealed a slightly enlarged kidney which 
appeared well preserved. A very short vascular pedicle, even after rib resection, did not 
permit of delivery of the kidney. A dense linear stricture was encountered at the junction 
of the pelvis and ureter about one-half inch long. Pyelotomy together with careful search 
of the pelvis, and calices, including needling of the kidney, failed to disclose a stone. The 
wall of the pelvis was considerably thickened. An incision was made through the dense 
strictured ureter, and a modified Heineke-Mikulicz repair procedure w'as done with a 
catheter in the ureter, making an ample aperture at this site. The operation was quite 
difficult owing to the short vascular pedicle and required two hours for completion. There 
was a moderate febrile course for six to seven days with rather free urinary drainage from 
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the loin. Twelve days after operation an indwelling ureteric catheter was passed into the 
pelvis from below and left in position for 48 hours. Again, four weeks after operation, a 
No. 9 F. Garceau catheter was passed and left in position and the patient was discharged 
from the hospital five weeks after operation with flank wound almost completely dry. 
About one week later there was a return of moderate urinary drainage for a few days, 
after which the wound closed permanently. A catheter was subseciucntly passed easily on 
two occasions at intervals of four to six weeks. On February 12, a No. 9 F. Garceau 
catheter was easily passed and urine found to contain small amounts of pus. The P. S. P. 
test was normal. On the preceding cj'stoscopy the urine from the left kidney was clear. 
Patient is continuing his usual occupation and enjoying excellent health. He has gained 
considerable weight and appears robust. 

Case II. — Hydronephrosis — Stenosis of Ureteropehic Outlet and Hypertrophy of 
Ring Muscle — Incisions and Plastic Repair. — Mrs. A. C., housewife, 30 years of age, was 
admitted September 13, 1934, with complaint of persistent pain of varying severity in the 
right lumbar region and flank of eight months’ duration. The pain was often aggravated 
by physical exertion. There was moderate tenderness and jar tenderness over the right 
kidney, the kidney was not palpable. The catheter passed readily to both pelves with return 
of moderately cloudy urine from right and clear urine from left. The P. S. P. test was 
normal on both sides. Urcteropyclogram revealed a mild hydronephrosis on the right side 
and suggested a kinking and angulation of a redundant ureter. Tliere was also a greater 
amount of hydronephrosis on the left or symptomless side. At operation the right 
uretcropelvic junction was found to be definitely stenotic, with hypertrophy of the ring 
muscle at this point. There was no ptosis or unusual mobility of kidney. Pyelotomy in- 
cision was made, exposing the orifice from within. Two small incisions were made through 
the mucosa and musculature on the interior and a third incision was carried completely 
through the area of obstruction. With a catheter in tlie ureter, a closure in the opposite 
direction was made providing an ample opening. The appearance after closure seemed so 
satisfactory that no indwelling catheter was used. I believe tins was a mistake and that 
the subsequent pyclograni proved that temporary stenosis, at least, occurred with increased 
intrarenal pressure and dilatation of calicos. Moderate urinary leakage occurred from 
the wound for eight days. An indwelling catheter below for 48 hours kept the flank dry. 
Two weeks after operation a second indwelling catheter was placed because of slight 
urinary drainage from the wound, and, three days subsequently (17 da3's after operation), 
patient was discharged from the hospital with the wound completely healed. Since that 
time the ureter has been catheterized on two occasions, the last time on February 18, I935> 
when the urine was perfectly clear and the P. S. P. test normal. The pyelogram, however, 
showed greater dilatation than before operation and we were surprised, inasmuch as there 
has been no pain or renal tenderness since. 

In cases of this type we believe the catheter splint is of definite value and should be 
used as a routine. When infection is associated, nephrostomi’^ with 14 F. to 16 F. tube is 
advisable. 

Since this report was made a similar plastic procedure was done on the opposite kidney 
pelvis with drainage with complete success. This was required for relief of severe ob- 
struction and persistent colic. 

Case III. — Hydronephrosis — Aberrant Renal Vein — Resection of Aberrant Vessel 
and Redundant Pelvis. — Mrs. M. F., housewife, 36 years of age, was admitted September 
12, 1934, with pain in the left lumbar region radiating downward and forward from which 
she had suffered during the preceding four months. Several severe attacks during this 
time were not relieved by medication. There was moderate tenderness in the left flank 
with kidney not palpable. The physical examination and laboratory work were essentially 
negative, excepting ventricular myocardial disease as proven by the cardiogram. 

Cystoscopic and pyelographic study showed bilateral hydronephrosis with the film ap- 
pearing typical of bilateral aberrant vessels. Both kidneys showed normal function and 
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were free of infection. It is interesting to note that greater dilatation occurred on the 
symptoniless side. At operation a moderate sized vein was found to cross the junction 
anteriorly in such a manner as to definitely obstruct, and the vessel entered the lower pole 
of the kidney. The hydronephrosis was greater than indicated on the pyelogram. There 
was no interstitial band or demonstrable ptosis. The vessel was clamped in two places 
and resected. Following this an elliptical portion of the redundant pelvis was resected 
from the lower border, removing an equal amount of tissue, half from the anterior and 
half from the posterior surfaces. An inlying No. 8 F. splint catheter was brought out 
through the kidney and left in for seven days. There was some febrile reaction for about 
eight days. Moderate urinary drainage from the flank continued for lo or ii days. 
Patient was discharged in excellent condition, i8 days after operation, with wound healed. 

Symptoms have been completely relieved. Pyelography on January 29 showed some 
hydronephrosis remaining on left side, despite pelvic resection. The first pyelogram had 
evidently not filled the left pelvis completely. Hydronephrotic drip was found only on the 
right side (non-operated) at the last examination. 

Case IV. — Renal Sympatheficotonia or Sympathetic Nerve — Muscle Spasm — Renal 
Sympathectomy. — Miss H. W., a nurse in training, aged 21, was admitted to the hospital 
August 15, 1934, with severe and persistent left renal colic. She had been admitted to the 
hospital on three previous occasions for relief of pain which at times appeared to be typical 
of stone in the kidney or ureter. She was of a distinctly emotional type and had suffered 
from some ovarian dysfunction with endometrial hyperplasia for which she had been 
treated by a gynecologist. Two years before I had thoroughly studied this patient by 
cystoscope and by intravenous urography and retrograde pyelography. She remained in 
the hospital for one month. A diagnosis of sympatheticotonia was made. She was ad- 
vised tD live out of doors for six months and eserine was given intermittently by mouth. 
Persistent colic recurring, she was again thoroughly studied and no other lesion of the 
ureter or pelvis could be demonstrated. Repeated narcotics and sedatives in large doses 
had failed to give relief and sympathectomy was decided upon. Operation performed 
August 21, 1934. The sympathetic nerve structures were removed from the renal pedicle 
and upper third of the ureter. She has obtained complete relief from the renal pain. This 
is the fifth successful case of sympathectomy in our series where all conservative treatment 
and in whom the use of eserine and other antispasmodics were of no avail. 
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cates of immediate closure, with or without internal fixation. To Sherman, 
of Pittsburgh, must be given the credit for the advancement of this practice 
and in his hands the results seem to have justified his enthusiasm. The dis- 
astrous results in the hands of others not so preeminently qualified, however, 
would lead us to question the safety of recommending it freely and for situa- 
tions different from those in which his successful results have been achieved. 

Between these two extremes we find a great variety of practice. Cotton, 
writing in Lewis’ Surgery, states that debridement, half closure, with drain- 
age by leakage and delay of corrective surgery until later offer the best solu- 
tion of the problem. 

It would appear from this that there is little uniformity of opinion regard- 
ing the management of compound fractures. However, surgeons experienced 
in this type of work agree that all compound fractures are grave surgical 
emergencies requiring immediate operation. The nature of the surgery re- 
quired is worthy of the best efforts of the mature surgeon and should not be 
delegated to inexperienced assistants. There are some who still attempt to 
differentiate between the fracture that is compounded from within and from 
without, claiming that the former is a wound made by a sterile instrument 
not requiring the same extensive exposure and debridement as the latter. We 
are in absolute disagreement with this point of view and regard it as a matter 
of academic interest only. It should also be emphasized that the external 
appearance of a wound is not a reliable criterion by which to judge of its 
internal extent. In one case, that of a fracture involving the ankle joint, the 
external wound was not more than an inch in diameter and yet after wide 
exposure a piece of stocking about three inches square was removed from the 
interior of the joint. In another case of fracture of the tibia, the external 
wound was apparently insignificant. A junior member of the department 
who saw the case reported by telephone that the wound was so slight that he 
did not feel justified in making a wide exposure, particularly since the frac- 
ture was in good position. The wound was disinfected superficially and 
plaster applied. The result was a virulent infection which nearly cost the 
patient his leg and his life. The extent of the internal damage disclosed at the 
second operation was most instructive. The patient fortunately made a good 
recovery eventually but only after prolonged hospitalization punctuated by 
repeated operations for the evacuation of pus. 

In attempting to rationalize the treatment of compound fractures, Orr has 
stated four hypotheses upon which he bases his method. These are; (i) The 
use of antiseptics in the treatment of infected wounds has developed to the 
point of abuse. (2) It seems that it is not generally known that infected 
wounds do heal without the application of antiseptics of any kind. (3) 
Wounds if properly protected will heal consistently without daily dressings or 
irrigation with antiseptics in a way that is at once easier and better. (4) 
The important factors in securing these better results are: (a) Primary 
asepsis or antisepsis when required. (&) Adequate drainage, (c) Immobili- 
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In most instances the granulations will have pushed the packing up from 
the depths of the wound and one finds a clean, red, granulating surface with 
the bone completely covered. If there is a good firm base of granulation 
tissue, it is coveied at once with pinch grafts. The grafts are covered with 
paraffin mesh and over this a pressure dressing of either rubber sponge or 
cotton is placed and held by adhesive strapping. Another plaster case is ap- 
plied and no further dressing is made until union is complete. If skin grafting 
is not done at this time, the wound is simply cleansed with ether and covered 
with vaselinized strips of gauze and another case applied. This is the only 
dressing that is made until complete union has occurred. Occasionally one 
encounters difficulty with adult patients who become convinced that they are 
being neglected because they are not dressed. This dissatisfaction is aug- 
mented by visitors, who, unhampered by facts or information, regale the pa- 
tients with gruesome tales of legs lost and so on. A little time spent in 
explaining the situation often prevents this sort of criticism. To overcome 
the odor, which is objectionable, various modifications have been suggested 
regarding the material used to impregnate the gauze pack. It can be helped 
but not prevented by using a gauze impregnated with both iodoform and 
vaselin, or by employing bismuth iodoform paste (BIPP). Thymol has also 
been suggested as a deodorant. The odor, of course, comes not from the 
wound but from the decomposing secretions in the unchanged dressings. It 
is a peculiar, highly characteristic smell, alike in all cases, and seems to indi- 
cate that the process is due to some specific factor or factors, as in the ripening 
of the various odoriferous cheeses. The liquefied secretion about the wound 
is dark, mucilaginous, and non-irritating to the tissues. We have not been 
able to attribute any of the effects of the treatment to the development of 
bacteriophage, though this has been suggested. It probably is not a matter of 
great importance what substance is used as far as the ultimate result is con- 
cerned and in the various published reports on this method probably a little 
too much emphasis has been placed on the vaselinized gauze. The important 
feature is that the mechanically disinfected wound is filled with a bland sub- 
stance which will allow granulation to proceed and which prevents puddling 
in a wound covered with an occlusive dressing. We have adhered to the simple 
yellow vaseline gauze and encouraged the patients to endure the odor. 

The convalescence of these patients is in marked contrast to those treated 
by the more familiar methods that required frequent dressings which not only 
were a- source of dread to the patient, but which of necessity militated against 
adequate retention of the fracture and imposed the risk of superinfection. 
Our observations of compound fractures have led to the strong conviction 
that the suppuration which is so frequently seen is the result of infection in- 
troduced at these dressings. The following case is cited to illustrate this 
point ; 

Case Report. — S. B., aged 50, a colored man, employed as a stevedore, sustained a 
compound comminuted fracture of the femur just above the knee joint, when a heavy 
packing case fell on him. In addition to the fracture of the femur he sustained a fracture 
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spection and dressing, in order that proper measures may be applied to the 
infection which so frequently appears. The answer to this objection is that 
cases treated by the Orr method do not become infected and that wound in- 
fection and osteomyelitis are more often the result of meddlesome dressings 
than of original contamination. 

It must be clearly understood that this method of dressing is not advocated 
in every case of compound fracture. In our experience it is not satisfactory 
in femur fractures. The femur lies in the center of a large muscle mass and 
it is not possible to place the packing in such a way as to prevent puddling in 
the tissues below and internal to the fracture. In these cases better results 
are obtained by dakinization combined with some method of suspension and 
traction. In “stripping” injuries it should not be used unless the wound is 
very widely opened. In the case seen late and presumably already infected 
it is usually contra-indicated. On the other hand in old compound fractures 
with non-union and low grade infection it may be employed with confidence 
as an adjunct to whatever method of fixation is elected. The following case 
is illustrative of this point. 

Case Report. — E. W., a man, aged 32, was admitted to Abingtoii Hospital in Sep- 
tember, 1934, giving a history of having sustained a compound fracture of tlie tibia seven 
months before. He had been treated in a fracture bo.x and antiseptic dressings applied to 
the wound for a week. At tlie end of that time the fracture was plated and put up in a 
fenestrated case. Daily dressings were made. Infection, of course, set in, the plate 
loosened and came off. The attending surgeon then applied a larger plate and repeated 
the same after treatment with the same result. He tlien wired the fiagments together. 
During all this time, daily or every other day, the wound was dressed. Finally, the 
patient was informed that nothing could be done for him and that his leg would probably 
have to be amputated. As he was a long way from home he elected to sign a release 
and enter a hospital in his own neighborhood for the operation. On admission he was 
wearing a fenestrated case. A wound eight inches long and two inches wide, sloughing, 
dirty and discharging pus was disclosed. In the wound the bone could be seen plainly, 
about four inches being exposed. The bone looked like a piece of coal, was denuded 
of periosteum and the fracture, a slightly oblique one, was held in place by a silver wire. 
There was no evidence of any attempt at callus formation. 

Under general anesthesia the wound was excised widely, the wire removed, the ends 
of the bone freshed and the wound allowed to bleed itself full. When clotting had occurred 
it was covered with vaseline strips and a plaster case without fenestrations applied from 
the toes to the midthigh. No dressing was made for four weeks when the case was 
removed. The wound was clean and granulations were partially filling it. The bone, 
however, was not covered at all at the site of the fracture, but was of a better color. 
A second case was applied and the patient was allowed to go home the next day. Four 
weeks later, the wound was still elean but the bone was still widely exposed and no 
union had taken place. Full thickness graft six inches long taken from the opposite tibia 
was laid in after the Albee technic, the wound packed with vaseline gauze and the limb 
encased in plaster. In spite of the open and presumably infected field, the graft took 
and firm union was secured. The patient was dressed only twice during this period fol- 
lowing the operation and is now walking with a brace without the aid of crutches. The 
wound healed nicely by granulation. 

The conclusions reached regarding the management of compound frac- 
tures are based upon the following experience. 
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(3) The Orr treatment. 

Each one of these methods has its own advocates and each method has 
shown satisfactory results where good surgery is first performed and the 
postoperative care has been meticulously carried out. There is no doubt that 
the individual fitness and inclination of the surgeon, and the equipment and 
the personnel available for the after care, influence these results. 

Doctor PfeiflFer in his summary states that in five years he and Doctor 
Smyth, Jr., have treated 203 cases of compound fracture: Of these 106 were 
treated by the Orr method and 97 were treated by other means. Of these 97, 
92 cases were treated by wide open drainage and dakinization. I should like 
to ask Doctor Pfeiffer if the 106 cases treated by the Orr method have been 
consecutive and the latest cases treated or whether he uses selection in the 
type of cases. (I assume by his statement that compound fractures of the 
femur are not treated by the Orr method.) I feel this question is pertinent 
because it seems to me that there is sufficient good in each method of treat- 
ment so that one should not be an advocate of one sole procedure. The type 
of fracture, the location of the fracture and the amount of contamination that 
a compound fracture receives must be considered before deciding on the 
therapy. I do not believe that any one method is applicable to all types of 
fracture. The initial principles as set down by Orr should be the initial prin- 
ciples of any surgical procedure in the treatment of compound fractures. 
This means adequate and careful preparation of the skin and wound and ade- 
quate and careful debridement of devitalized tissues. 

I am thoroughly in accord with Doctor Pfeiffer and many other surgeons 
that antiseptics are of little value in the treatment of lacerated wounds. I 
also believe that rough handling in the cleansing of wounds with soap and 
water and occasionally, as was previously advocated, with a scrubbing brush 
is also deleterious. Careful, painstaking, non-traumatic cleansing is the most 
important factor in the prevention of infection. 

I must confess that I am astonished at the good results presented by Doctor 
Pfeiffer in his analysis of cases treated by the Orr method. The absence of 
infection and the absence of secondary operative procedure reveals good sur- 
gevy carefully carried out. I also believe that he brings out a ])oint which is 
very valuable in the early skin grafting of these cases ; it unquestionably 
saves the patient weeks of incapacity and also disfiguring scars. Meleney 
has shown that one may apply pinch grafts within ten days after the re- 
moval of a gangrenous slough due to symbiotic infection. I have often won- 
dered whether or not the odor that arises from the Orr treatment is not an 
indication of the therapeutic value of the therapy. The odor is said to be due 
to the action of the hay bacilli and other saphrophytic organisms. It is known 
that if these organisms contaminate a culture medium containing staphylococ- 
cus or streptococcus they rapidly oA'ergrow these virulent organisms and cause 
their destruction. May it not be that the vaseline gauze and the plaster case 
which cause a good anaerobic medium stimulate the growth of these oi'ganisms 
which digest the offending pathologic bacteria ? It has been my impression in 
treating cases with the Orr method that sometimes dressings are delayed too 
long for it is noted when they are removed that granulations have penetrated 
through the meshes of the gauze and considerable trauma is induced in their 
removal. I can see no harm, after a period of two weeks, in changing the 
dressing if it seems advisable. I am thoroughly in accord with Doctor Pfeiffer 
that if this method is started it should be continued through in the same man- 
ner unless there is some very strong contraindication. I believe that all of 
our infected wounds are dressed too often unless treated by the Dakin 
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method, which should be as described by Carrel — a thorough, non-traumatic 
cleansing. 

In acute appendicitis associated with peritonitis it has been my custom 
for some time to leave the wound wide open and to pack it with vaseline gauze. 
This gauze is not disturbed for at least five days, assuming that there is no 
indication of local infection. The packing is then removed and the wound 
is again dressed with vaseline gauze inserted lightly. This is not disturbed 
for a similar period, when the wound is frequently almost healed. 

I am thoroughly in accord with Doctor Pfeiffer on his treatment of com- 
pound femur fractures. Where the bone is so surrounded by deep muscular 
structures, it is very difficult to properly apply the Orr method, whether it be 
in compound fractures or osteomyelitis. I believe the results are as much 
due to good careful surgery as they are to the method applied. 

Dr. Calvin M. Smyth, Jr. (Philadelphia). — The statistical matter in 
this paper perhaps requires a word of explanation. The majority of the 
cases in which the Orr treatment was not employed were those seen in the 
early days of our conversion to the method. As Doctor Pfeiffer said we had 
been for some time employing open drainage or packing combined with fixa- 
tion and traction so that encasement in plaster was not such a radical change 
in our practice. 

It has always been difficult to understand the reasoning of those who dif- 
ferentiate between the compounding of a fracture from within out and that 
from without in, and resting the decision as to immediate closure or open 
drainage upon this. Certainly, once the bone has protruded through the 
overlying soft parts and come into contact with the outside influences, con- 
tamination has necessarily taken place, and, as Doctor Pfeiffer has said, the 
matter becomes one of academic interest only. Neither can we who practice 
surgery in general hospitals receiving street accidents follow with confidence 
a plan which may work perfectly in a hospital which receives only cases from 
one or two industrial plants where everything is under perfect control and 
even the accident itself can almost be made to order. It is for this reason that 
we are so opposed to the practice of immediate closure. 

What the Orr method offers is something which can be carried out in any 
well conducted hospital by any good general surgeon who will take the trou- 
ble to become familiar with the technic and follow it faithfully. We have 
employed it for a sufficient length of time and a wide enough variety of cases 
to have complete confidence in the method. We have talked about it in Phila- 
delphia for a number of years and yet we still find a hesitancy on the part of 
our surgical friends to give it a trial. Curiously enough the most violent 
objectors to the Orr plan of treatment are found, not among the advocates 
of open methods, but among those who favor immediate and complete closure, 
and yet the objection that one hears most is that it is unsafe to leave these 
patients alone for four or five weeks. It was in the hope that more surgeons 
might be persuaded to convince themselves regarding the true worth of the 
procedure that this paper is presented today. 

Dr, Damon B, Pfeiffer (Philadelphia). — I hope no one detected a bel- 
ligerent note in our presentation of this paper, but if so, it comes perhaps from 
the fact that in spite of our intensity of feeling as to the merits of this method, 
we have been unable to secure anything like general approval or adoption in 
Philadelphia, 

We presented this paper because we believe thoroughly that the method 
is a great advance in the treatment of compound fractures. There are three 
striking things that anyone who has followed this treatment will notice. 
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In the first place, tlic uniformity of healing without infection. No other 
plan with which I am familiar gives us the .same security against infection 
as this procedure. 

Second, the strikingly clean and excellent api^earance of the granulations 
which cover hone and soft tissues on removal of the pack. 

Third, the rapidity and uniformity with which union occurs in the lower 
third of the tibia, which is notoriously a site for slow union or non-union. 
We have yet to have an instance of non-union. As a general rule, union 
occurs much more rapidly than in ordinary closed fractures. 

I have been stimulated to think about the reasons for the efficacy of this 
treatment, in the first place, because of the incredulity, if I may speak of it, 
of my colleagues, and in the second place, because one is naturally led to 
inquire about a phenomenon which is so impressive. 

It seems to me, after all, the explanation is quite simple. All of our sur- 
gical wounds are contaminated. As surgeons, we must realize that bacteri- 
ologic asepsis is a very different thing from surgical asepsis. A Petri dish 
by the side of your operating table will soon convince you of that fact and 
while most of the organisms are saprophytes, some have pathogenic possi- 
bilities. We actually deal therefore with a dosage of infection, the amount of 
contamination. We rely upon such factors as blood suppl}^ avoidance of 
puddling, dead spaces, avoidance of trauma, and we have come to regard our 
wounds inflicted under aseptic conditions as aseptic because they seem to heal 
aseptically. 

These compound fracture wounds arc practically never aseptic, but we 
reproduce, so far as I can sec it in this method, the conditions of a wound 
inflicted under aseptic conditions. In other words, by debridement, we cut 
down the amount of infection. By introducing a pack impregnated with 
vaseline gauze, we prevent the pack from becoming a plug at once so that 
serum and blood can ooze out and in a very few hours every particle of that 
wound comes in contact with vaselinized gauze. All crevices are obliterated 
and complete immobilization is effected. 

You have such organisms as are there imprisoned between the gauze and 
tissues, and the plight of a single or a few organisms in that situation, beset 
by the serologic and cellular forces of immunity, must be desperate. The 
wound thus completes its own sterilization. Every little while we have to 
rediscover the healing powers of nature, and this, I think, is what we are 
doing in this particular procedure. 
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Uiough not advanced sufficiently to report results, suggests that the isolated 
muscle, after combined hypophysectomy and pancreatectomy, is as diabetic 
as after pancreatectomy alone, even while the entire animal seems less diabetic. 


i ^ 

i 



Fig. I. — Location and c>:tcnt of skin incision. 


A third method in use, and an extremely interesting one, is that which 
Doctor Anderson of the Department of Anatomy is using in a study of the 
effect of the loss of specific gland functions upon the conditioned reflexes, 
using the salivary reflex of Pawlow, and also a conditioned motor reflex. 



Fig. 2. — Zygomatic arch and coronoid process of mandible resected, 
skull trephined. 


This method appears to be a sensitive one; an animal without the thyroid 
completely loses the reflex ; it can be restored by thyroid medication, to be 
lost again on withholding treatment. It seems also to disappear after hypo- 
physectomy, but the effect of medication ujDon these animals is not yet known. 
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When complicated and time consuming methods are used, the problem 
presented to the surgeon becomes somewhat different from what it was with 
less laborious methods of study. In the first place, the surgeon must do as 
little harm as possible — a concept fundamental to all surgery but not always 
sufficiently emphasized — ^and if an animal is to be studied for weeks or months 
it becomes of vital importance that the experimenter may know at the time 
of operation just what happened, not have to wait until serial sections of the 
brain base may disclose, after weeks of labor, that the gland was incom- 
pletely removed. Doctor Sweet said that this was his special problem and 
thought it might be of interest to surgeons to see how it has been successfully 
met. 

The method of approach to the pituitary is the same as was previously 
described^ (Fig- i)- incision about two inches in length is made per- 
pendicularly over the zygoma. The zygomatic arch is removed by sub- 




Fig. 3. — Schematic drawing of double spoon. 

periosteal resection. The coronoid process of the mandible is resected and 
the skull approached in a direct line, as near as possible to the base. The 
skull is trephined and the hole somewhat enlarged (Fig. 2). The dura is re- 
moved and the brain slightly elevated by a suitable retractor, the best retractor 
in his experience having a short blade with carefully rounded edges, fastened 
to the end of a bronchoscopic light carrier. An adjustable hand piece is 
attached to the retractor for ease in holding (Fig. 4). The removal of the 
hypophysis is accomplished with the aid of a double spoon or curette (Fig. 
3). A hemsipherical spoon of proper size to hold the pituitary is fitted to 
a slightly larger spoon which revolves over the inner spoon. With the device 
open it is gently introduced above and posterior to the gland ; the edge of 
the spoon is then inserted underneath the pituitary, thus severing the attach- 
ments of the posterior lobe, and is turned so that the gland lies within the 
inner spoon. While the operator holds it in this position the assistant rotates 
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the outer spoon, severing the stalk and permitting the withdrawal of the 
gland intact and in tofo. Figure 4 shows the retractor, the double spoon 
closed, and in the middle a single spoon which is sometimes used to free the 
attachments of the posterior lobe. 

The main object of the procedure — to enable the operator to demonstrate 
at the close of the operation whether the gland has been completely removed 
— is thus successfully met. 

REFERENCE 

'Sweet, J. E., and Allen, A. R. : The Effect of the Removal of the Hypophysis in the 
Dog. Annals of Surgery, April, 1913. 
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Fic. 4. — The double spoon. A single spoon. The lighted retractor. 

Discussion, — Dr. Isidor S. Ravdin (Philadelphia) felt that although 
developments in the field of pituitary physiology may have been too rapid, 
nevertheless it is to be assumed that with the method developed by Doctor 
Sweet and the group now associated with him, advancement will be even more 
rapid than in the past. 

Houssay and his associates have demonstrated clearly the relationship be- 
tween the pituitary, adrenals, and pancreas, and have shown clearly the com- 
plexity of the problem of carbohydrate metabolism. Recently, Long and 
Lukens have made noteworthy contributions and the recent studies of Fluch, 
Greiner and Loewi have added considerably to this field, the foundation of 
which was laid by Cushing. 

Emery and Atwell have demonstrated that the injection of an extract of 
the whole pituitary results in a marked increase in the weight of the adrenals 
and similarly it has been shown that hypophysectomy causes a decrease in the 
weight of the adrenals and thyroid. 

Melville and Flolman have shown that the diuretic action of the posterior 
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means, of nerves carrying effector impulses to this area would, therefore, 
appear to be a logical therapeutic measure. 

The operation consists in the division of the anterior roots of the spinal 
nerves within the field covered by the sixth dorsal to the second lumbar. In 
only one instance were all the anterior nerve roots divided from the sixth 
dorsal to the second lumbar. In the remaining cases, a lesser number were 
divided (Table I). 

Table I 


Initial Postoperative Blood Pressure 

Patient Blood ^ 3 or more Roots Sectioned 

T, I mo. P.o. ^ ^ 

Pressure mos. P.O. 


I. 3.(63717) 192/120 130/82 124/92 6 T~ 2 L 

R. H. (82044) 180/118 136/90 122/80 9 T- I L 

B, H. (80474) 218/138 146/94 140/92 9 T- I L 

P. S. (78618) 200/118 140/X00 142/100 9 T- I L 

A. S. (78647) 220/144 120/80 144/94 9 T- I L 

A. R. (84842) 220/130 120/82 . . 8 T-12 T 

F. S. (85648) 210/124 160/105 •• 7 T-12 T 

J. A. (80439)* 240/160 230/120 246/140 9 t-12 T 

F. D. (68407)1 240/160 


* Died four months after operation, 
t Died at end of operation. 

A laminectomy is done, the dura opened and the anterior nerve roots 
exposed by gentle rotation of the cord. Each pair of nerves is divided be- 
tween ligatures of fine silk. The operation, a delicate procedure, must be 
performed with great attention to detail. 

The first operation of this nature performed by Doctors Heuer and 
Page was on May ii, 1934. At that time only one case operated upon by 
this method had been reported, that of Adson and Brown. Their result led 
to the selection of patients for operation who, so far as could be determined, 
did not have structural changes in their blood vessels. 

Thus far in this series nine patients have been operated upon. Two 
had advanced disease and did not conform to the postulate that cases selected 
for operation should be early cases. One, a serious surgical risk, died at 
the completion of the operation. The second, also a serious risk with ad- 
vanced disease, did so badly that the operation was abandoned after the 
division of the ninth to the twelfth thoracic nerves. His blood pressure was 
not affected following operation and he died four months later from his 
disease. The remaining seven patients have done well and their blood pres- 
sures have been reduced to normal or almost so (Table I). 

The disabilities to be expected after operation thus far have not been 
serious. The difficulty in evacuating the bladder and bowel observed within 
24 to 48 hours after operation promptly disappeared. The paralysis of the 
abdominal muscles apparently has been of little consequence, and other 
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demonstrable changes the result of root section have not affected the patients 
detrimentally. 

Discussion. — Dr. Francis C. Grant (Philadelphia) said that his ex- 
perience with surgical methods for reducing hypertension had been limited to 
a single case. When the Neurosurgical Society met at Ann Arbor in 1934 
Doctor Peet, who, with Doctor Kahn had been attacking this problem, re- 
ported success with section of the middle and lesser splanchnic nerves. This 
procedure appealed to Doctor Grant more than the operation described by 
Doctor Heuer. Laminectomy he felt to be objectionable, first on the ground 
of magnitude, and also for the reason that the roots are tied off without 
separating them from the very fine anterior spinal blood vessels that run 
with them, so that interference with the blood supply of the cord may result 
in a paraplegia. In one of the first cases in which laminectomy and anterior 
root section was performed at the Mayo clinic, partial paraplegia did follow. 

CASE REPORT 

About a year ago a colored man, 40 years of age, was admitted to the Graduate 
Hospital, Philadelphia, suffering from headache and loss of vision. His blood pressure 
was 240/190. He had a choked disk of four diopters but no localizing neurologic symp- 
toms. The urine was entirely negtaive and the blood urea within normal limits. He 
was moderately arteriosclerotic. We had no suggestions to make regarding treatment 
unless he would permit section of his splanchnic nerves. He consented, whereupon the 
tenth rib on the left side was resected, the middle and lesser splanchnic nerves were 
sectioned and also his thoracic sympathetic chain including the ninth, tenth and eleventh 
ganglia. 

The result was rather striking. After ten days’ preoperative rest in bed, during 
which time the blood pressure fell to 190/140, after operation to 130/ 100, averaging 
140/100 for three weeks, at one point it fell to 110/85. An empyema then developed, 
during which the blood pressure rose at one time to 1 70/140, but following evacuation 
of the pus it fell again. During the four months since then it has maintained a level 
of 120 to 140/90. The Fishberg test has remained entirely negative, the blood urea has 
been within normal limits and urinary concentration has been maintained. The patient’s 
headache was completely relieved during the first ten days following operation and 
recession of the choked disk, which began two weeks after operation, was complete 
within six weeks. 

At the follow up clinic March 9, 1935, one year postoperative, his blood pressure 
was 180/130. He no longer had headache and there was no choking of the disks. A 
routine urinary examination was negative. Specific gravity 1.020, no albumin and no 
casts. It would seem, therefore, that reduction in the blood pressure following section 
of splanchnic nerves and thoracic sympathetic chain from the ninth to the twelfth 
ganglia on the left side — only temporarily effected a reduction of blood pressure. How- 
ever, the headache has been relieved, the disks have remained flat and as yet there 
are no urinary findings suggesting the presence of chronic nephritis. 

Doctor Grant said he had no explanation to offer for the effect of this 
operative procedure. Doctor Fay at Temple University has produced evi- 
dence to suggest that the blood pressure control mechanism is situated some- 
where between the eighth to 'the eleventh thoracic segments. It is the sym- 
pathetic pathways from these particular segments that are sectioned together 

1075 



JOHN V. BOHRER , Annals of Sursen- 

December. 1935 

with the middle and lesser splanchnic nerves. If further experience confirms 
the reduction in blood pressure produced by this operation in this case, the 
surgical procedure is certainly easier than the extensive laminectomy advo- 
cated by Doctor Heuer. Doctor Feet has reported six cases, in four of 
whom the operation was successful, with improvement in the two remaining 
instances. 


LOBECTOMY FOR BRONCHIECTASIS 

BEPORT OF FOUR CASES IN CHILDREN 

John V. Bohrer, M.D. 

New Yohk 

The children presented were admitted to the Bellevue Medical Service 
for Children where they not only had a diagnostic “work up,” but were 
treated by all conservative means including bed rest, long periods of postural 
and bronchoscopic drainage. Their symptoms were ameliorated but there 
was no abatement or retrogression of the lesions. Radical procedure for 
the removal of the diseased portion of the lung was determined upon. 

All four patients gave a history of frequent recurrent pneumonia. All 
had profuse, malodorous, mucopurulent expectoration, the amounts varying 
from a few ounces up to 30 ounces in 24 hours. Loss of appetite and sleep- 
lessness were general complaints. Ostracism from school and society was 
complained of by both patients and parents. 

Two of the children had developed empyema following attacks of pneu- 
monia, and both had been operated upon for this cpmplication. The third 
patient had a definite lung abscess following a tonsillectomy and the fourth 
had spent two years in a tubercular sanatorium for “lung trouble.” 

Physically all were underdeveloped, anemic and apparently chronically ill. 
All had clubbing of the fingers in varying degree. Various physical signs 
could be' elicited by auscultation of the chest, depending upon the amount of 
retained secretion at the time of examination. All were bronchoscoped and 
mucopus aspirated from the main bronchus of the lobes involved. No foreign 
bodies were found in the bronchi during bronchoscopy. Roentgen ray ex- 
amination revealed fibrosis of the involved lobes with a tendency of the 
mediastinum to shift toward the involved side. 

CASE REPORTS 

Case I. — A. B., a boy of nine years, was operated on February 10, 1932. Due 
to numerous preceding illnesses, including an attack of acute hemorrhagic nephritis, he 
was a poor operative risk. His left lower lobe, which was to be removed, was found 
adherent to the chest wall, diaphragm, pericardium, and to the upper lobe. It was 
bluish black in color, small in size, and atelectatic. The operation was done in two 
stages. The postoperative course was stormy, and included an attack of scarlet fever, 

* Presented before the Joint Meeting of the New York Surgical Society and the 
Philadelphia Academy of Surgery, February 13, I 935 - 
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but at no time was the patient in a serious surgical condition. Since his discharge 
from the hospital he lias been cough and sputum free, has developed normally, and his 
general health is much improved. The clubbing of the fingers has not resolved and he 
has had one attack of nephritis. 

In 1934 he was readmitted to the hospital on account of a small sinus in the 
middle of his scar which proved to be a bronchocutaneous fistula, developing two years 
after operation. A muscle plasty operation was done, the fistula has remained closed and 
the patient is in good health. 

Case II. — F. I., a boy of seven years, was operated upon October i, 1932. A lung 
abscess of the right middle lobe following tonsillectomy was the origin of his bron- 
chiectasis, which invaded the entire middle and a portion of the lower lobe. 

The two lower lobes were removed eji masse in a two stage operation. He has 
remained well since his discharge from the hospital, developing normally in every 
way, and is able to attend a general school. His chest shows no clinical deformity. 

Case III. — F. A., a girl of ii years, was operated upon by a two stage lobectomy 
January 10, 1934. She had large multiple bronchiectatic abscesses of the left lower 
lobe and would expectorate 30 ounces of sputum in 24 hours. Her temperature ranged 
between normal and 101°, regardless of bed rest, postural and bronchoscopic drainage, 
which increased the hazard of lobectomy. After freeing the lower lobe from adhesions, 
her condition would not permit further surgery, thus necessitating a two stage opera- 
tion. During a 19 day interval, adhesions reformed and were so dense that at opera- 
tion only two-thirds of the lobe could be freed. This portion was resected and the 
balance removed by the use of actual cautery. A bronchocutaneous fistula formed, which 
has been kept open and is draining considerable mucoid material. The patient is now 
in excellent physical condition and is cough and sputum free. She is to be operated 
on again for removal of the small portion of diseased lung that is apparently respon- 
sible for the present discharging fistula. Cautery pneumonectomy has not proven very 
satisfactory in this case, and obviously should be used only when other means of re- 
moval are impossible. 

Case IV. — H. S., a girl of ii years, was operated on April 10, 1934, for a left 
lower lobectomy. The entire lung was involved and a pneumonectomy was contem- 
plated. However, since the greatest involvement was confined to the lower lobe, it 
was removed in a one stage operation. (The remaining lobe is to be removed at a 
later period.) Her convalescence was short and uneventful. She has become cough 
and sputum free, and for this reason the upper lobe has not as yet been removed. She 
is in excellent condition. 

Lobectomy is a radical procedure and, of necessity, has considerable mor- 
tality, although these four consecutive cases have survived. It is not advo- 
cated for all cases of bronchiectasis in children but should be considered in 
cases with extensive pathology where most of the lung tissue has been de- 
stroyed, leaving only a shrunken, fibrosed portion of lung composed of dilated 
bronchi and multiple bronchiectatic abscesses. If early diagnosis of bronchi- 
ectasis can be made and if cases tending to retrogress be differentiated with 
certainty from those that tend to progress, the operation may be done before 
adhesions form and before the general condition of the patient deteriorates 
as the result of long suppuration. This would greatly reduce the mortality. 

Many more lobectomies have been done on adult patients than on chil- 
dren, although 50 per cent of the adult patients date the genesis of their 
disease to childhood. This procrastination is not justified because : 
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(1) Children withstand the shock of lobectomy as well as, or better than 
adults. 

(2) The tissues are more elastic during childhood. 

(3) Due to growth, the anatomic deformities caused by the operation are 
reduced. 

(4) Many patients die from the disease before reaching adult life. 

(5) The disease often becomes more extensive, both by extension to 
other lobes and by the formation of adhesions to surrounding viscera. 

(6) By curing the disease, these little patients are no longer ostracized 
from school and society. 

I 

Discussion. — Dr. George P. Muller (Philadelphia) demonstrated two 
extremes in the technical procedure of lobectomy by referring to two cases. 
The first was a child of six years who at the age of two and one-half years 
aspirated a peanut following which he had chest pain and cough. Doctor 
Clerf removed the foreign body through the bronchoscope and the child 
remained well except for some cough until 14 months ago when he had an 
attack of measles, after which symptoms became more severe and he had 
expectoration and hemoptysis. He was treated bronchoscopically by Doctor 
Clerf, but early in December it was decided a lobectomy would be necessary. 
Doctor Muller operated in January, removing the left lower lobe. This was 
done in one stage through a posterior incision, using avertin and nitrous 
oxide-oxygen anesthesia. A small catheter was introduced through a lower 
separate stab and attached to a low pressure suction machine. There were 
so few adhesions at the approach to the hilus that this was quite easy, and as 
it was possible, by increased pressure in the mask, to blow the lung down 
there seemed no reason not to conclude the operation in one stage. The 
child made a perfect recovery. Roentgenograms show that the upper lobe 
completely fills the left chest. This represents the ideal case: bronchiectasis 
of one lobe treated by careful palliative measures and then by lobectomy in 
one stage followed by perfect healing. 

Of an entirely different type is the story of a girl 12 years old who had 
an empyema that was operated upon several times before she was seen by 
the speaker. A small bronchial fistula was present and she was coughing 
with profuse expectoration. Because there was multiple cavitation as well as 
bronchiectasis, operation was begun with the intention of doing a Graham 
cautery excision. However, after exposure, it seemed proper to remove the 
lower lobe, which was done. Unfortunately, the disease was also in the 
middle and perhaps in the base of the upper lobe. Consequently, while the 
child improved greatly clinically, nevertheless lipiodol injection shows that 
she has a large degree of bronchiectasis in the parts mentioned. Therefore, 
there remains nothing other than total removal, or removal of the middle 
and part of the upper lobe. 
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PARTIAL COLECTOMY FOR CARCINOMA OF THE TRANSVERSE COLON ( 1920 ); 
OF THE SIGMOID ( 1926 ) AND OF THE ASCENDING COLON ( 1934 ) 

Percy Klingenstbin, M.D. 

New York 

Case Report.— A female, 43 years of age, was first treated 15 years ago at the 
age of 28 because of vague, right, lower abdominal pain, occasionally located in the 
right flank, which bore no relation to meals and was generally unattended by other 
symptoms referable to the gastro-intestinal tract. There was no nausea, vomiting or 
diarrhea. On physical examination a movable kidney could be palpated and the late 
Dr. A. V. Moschcowitz, who thought her symptoms could be ascribed to chronic ap- 
pendicitis, decided to do a nephropexy and through the same incision explore the 
appendix. Under gas-ox3^gen-ether anesthesia an abdominal exploration revealed the 
presence of a mass in the region of the transverse colon. Through a separate abdominal 
incision this mass was found to consist of an intrinsic neoplasm of the colon and was 



Fig. I. — Photomicrograph of adenocarcinoma removed from transverse colon, 

1920. 


accordingly resected with an end-to-end anastomosis. The patient made -an unevent- 
ful recovery. The specimen removed consisted of a portion of the large intestine, 
measuring about 10 cm. in length, and presented an ulcerated carcinoma occupying 
the entire circumference of the gut. The tumor presented a heaped-up cauliflower 
margin with its center ulcerated and necrotic. The gross and microscopic diagnosis 
was adenocarcinoma (Fig. i). 

The patient was entirely symptom free until five years later (1925) when she was 
readmited to Mt. Sinai Hospital with a history of dull, left lower abdominal pain, 
attended by some weight loss. Ph3'’sical examination was entirely negative except for 
evidences of her previous laparotomy and nephropexy. A vague mass could be felt 
on vaginal examination in the left fornix and was interpreted as either ovarian or 
sigmoidal in origin. Proctoscopy with biopsy was reported as showing necrotic colloid 

* Presented before the Joint Meeting of the New York Surgical Society and the 
Philadelphia Academy of Surgery, February 13, 1935. 
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material and rectal mucosa containing pigment but with no distinct evidence of neoplasm 
Exploratory laparotomy again by Doctor Moschcowitz through a left, lower, muscle 
splitting incision under the presumptive diagnosis of either an ovarian or sigmoidal 



Fig. 2. — Photomicrograph of adenocarcinoma of sigmoid resected in 1925. 
mass revealed a firm tumor involving the upper portion of the sigmoid flexure of the 
colon. Further exploration showed no liver metastases and palpation of the trans- 
verse colon region was negative. A resection of the involved flexure was done between 



Fig. 3. — Photomicrograph of adenocarcinoma of uterus, 1928. 

clamps and an end-to-end anastomosis established, with drainage. Her postoperative 
course was complicated and prolonged by a fecal fistula and a pelvic exudate. She was 
discharged, well, one month and a half after operation. The resected specimen of sigmoid 
was 6 cm. in length. The entire wall of the sigmoid was involved in an annular 
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growth and the serosa was scarred and puckered. On section, it presented a rather 
flat, papiilar}' growth about 5 cm. in diameter occupying the entire circumference of 
the bowel. The intestinal wail beyond the tumor presented a peculiar, pigmented 
condition. The attached portion of the mesosigmoid contained a few small lymph nodes 
Pathologic diagnosis was adenocarcinoma without lymph node involvement (Fig 2). 

Three years later (1928), she was readmitted to Mt. Sinai Hospital on the service 
of Dr. Robert T. Frank for irregular uterine bleeding of six weeks’ duration. Ab- 
dominal examination was negative. Vaginal examination disclosed a large, firm, and 
slightly irregular uterus which was retroflexed. Diagnostic curettage revealed the pres- 
ence of an adenocarcinoma of the uterus (Fig. 3). A complete hysterectomy and bilateral 
‘-alpingo-oophorectemy was done by Doctor Frank. A small area in the right fundal 



Fig. 4. Fig 5. 

Fig 4 — Barium enema showing filling defect in ascending colon 
Fig s — Photograph of resected colon (1914) showing melan isis of mucous mem 
lirane The carcinoma stands out as the white object in the dark h ickground Not all 
of the resected colon is included in this photograph 

wall was the seat of the malignancy. There was no evidence at this time of anv recurrence 
in the sigmoid The patient made an uneventful convalescence and was discharged 21 
days after admission. 

She was perfectly well for a six year interval and consulted me in January, 1934. 
for a very minor surgical condition Interested in her previous surgical experiences 
on inquiry she admitted reluctantly that again she had had some vague abdominal 
pain, fleeting in nature and not very severe, for the previous three w'eeks Examina- 
tion revealed some tenderness in the right lower quadrant and the vague suggestion 
of a mass. Barium enema revealed the presence of a filling defect in the midascending 
colon (Fig. 4). 

Pelvic and rectal examinations were entirely negative and the patient was again 
advised operation She was readmitted to Mt. Sinai Hospital on the service of Dr. 
Richard Lewisohn and operated upon by me Under general anesthesia, through a 
right midrectus incision, a stenosing, circular, carcinomatous lesion of the ascending 
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colon was found. The adhesions, as the result of previous laparotomies, were dense. 
Palpation of the pelvis and liver were negative. An ileocolic resection of the terminal 
ileum, ascending colon, and a large portion of the transverse colon, almost to the 
splenic flexure, was done with side-to-side suture ileocolostomy. A larger portion 
of the transverse colon was resected than would ordinarily have been necessary be- 
cause of the vascular arrangement which was irregularly disturbed by the previous 
resection in this area. Patient made an uneventful convalescence. 

The specimen consisted of a small piece of terminal ileum and 25 cm. of cecum, 
ascending, and a portion of the transverse colon (Fig. 5). At a point in the ascending 
colon, 5 cm. from the ileocecal valve, there was present an annular, constricting, infiltrat- 
ing, granular, hard, necrotic tumor, measuring 3 cm. in length along the longitudinal 
aspect of the gut, necrotic in its center, infiltrating all the coats of the intestine at 
this point, and invading the fat around it. The mucosa of the entire portion of the 
resected colon had a greenish black appearance. The mucosa was freely movable except 



Fig. 6. — Pliotomicrograph of adenocarcinoma of ascending colon resected in 

1934. 


over the region of the tumor described. There were many nodes in the mesentery which 
appeared enlarged. Melanosis appeared universally in the part of the intestine re- 
sected except in the ileum and the portion of the colon that w'as involved by the car- 
cinoma. Pathologic report: adenocarcinoma and melanosis of the colon (Fig. 6). 
Lj^mph nodes uninvolved. 

The patient made an uneventful recovery. It is now one year since her last 
operation and 15 years since her first of the series of intestinal resections. Barium 
enema, one week ago, showed a normally functioning stoma with a normally outlined 
colon up to the point of resection (Fig. 7). 

I shall not discuss, because of time limitation, the fascinating subject of 
multiple, primary, malignant new growths in the same patient because, 
ndiether we hold the colonic neoplasms successively removed to be all primary 
tumors or not, the patient presents, in addition, an independent new growth 
of an entirely different organ. 

A cursory review of the literature shows that multiple carcinomata of 
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the gastro-intestinal tract, while far from rare (i6g cases were collected by 
Warren and Gates^), only 29 of these are limited to the colon. Bargen and 
Rankin^ contribute the largest group of cases in the literature. One of these 
corresponds closely to the patient under discussion. A cancer of the ascend- 
ing colon was resected in 1920; in 1926, carcinoma of the sigmoid was re- 
sected ; in 1929, a third growth was found in the splenic flexure and removed, 
while in the same year hysterectomy was done for sarcoma of the uterus. 
Dowden^ (igiy) reported a case in which four metachronous cancers of the 
colon developed in six years. LilienthaU has recorded a case in which the 
subsequent tumor developed 20 years after the extirpation of the first and 



Fig. 7. — Barium enema taken in 1935 showing a normal colon up to the 
point of resection and a normally functioning stoma. 

in an entirely remote portion of the colon. At Mt. Sinai Hospital, we have 
encountered a number of synchronous carcinomata of the colon. Doctor 
Lewisohn^ reoperated upon a patient six years after the first colonic tumor 
was excised for an apparently independent new growth. 

That preexisting adenomatous polyposis is a very definite etiologic factor 
in the development of multiple colonic cancers is known. There is no evi- 
dence that this etiologic factor is present in this case. When two or more 
cancers are found in the intestine the first and most obvious explanation is 
that one is the primary growth and the others are secondary implantations. 
This argument is not always admissible because either the most distal growth 
is the oldest or the growths are too far apart, or the interval between the 
appearance of the growths is too long. It would seem that the time interval 
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between the ajDpearance of the growths in this patient and the absence of 
metastases would lead one to consider these tumors as independent new 
growths. 
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Discussion. — Dr. Damon B. Pfeiffer (Philadelphia) stated that this 
case of successive, independent carcinomata was unique as far as his personal 
experience went. The nearest approach that he had had concerned a woman 
of 35, operated upon in igi6 for a carcinoma of the right breast. A radical 
operation was done and metastases found in the axillary nodes. She re- 
mained well except for a swollen arm until 1920 when a small lump appeared 
in the left breast. This was removed and found to be a benign adenofibronia. 
In 1929, another adenofibroma was removed from the same breast. In 1931, 
another lump appeared which proved to be a carcinoma and a radical opera- 
tion was performed. As 15 years had elapsed and there was no evidence of 
carcinoma elsewhere, and as all appearances pointed toward the second car- 
cinoma being an independent growth and not a metastasis, Doctor Pfeiffer 
believed that it was truly independent. The following year she noticed a 
small lump in the left lobe of the thyroid. She was rather toxic and nervous, 
though her basal metabolism was normal. In view of her history, operation 
was recommended and the greater part of the lobe containing the nodule, 
which was about the size of a small acorn, was removed. It was imbedded 
in the lower pole and microscopic examination showed it to be a carcinoma 
which at some points was invading the blood vessels. Under treatment with 
roentgen ray the patient has remained well. Her sister, much older, had a 
carcinoma of the breast removed 35 years ago and has remained well. 

Doctor Pfeiffer went on to say that he had had several cases of simul- 
taneous carcinomata. One was a woman upon whom he operated in 1932 
for recurrent appendicitis. Incidentally at exploration a papillary cyst car- 
cinoma of the right ovary, about three inches in diameter, was found. It 
had perforated the wall and involved the cellular tissues of the pelvis. Feel- 
ing certain that recurrence would take place and with the view of giving her 
the most effective radiation, he placed a capsule of radium in her uterus. 
She remained well for two years and then began to bleed from the uterus. 
Curettement showed adenocarcinoma of the fundus. Hysterectomy was car- 
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riecl out. It was interesting that at operation there was no trace of the origi- 
nal carcinoma of the ovary. The peritoneum was clear and the tissues of the 
pelvis were entirely uninvolved. 

Last year he saw a case of carcinoma of the rectum evidently primary 
which followed carcinoma of the uterus in 1927, and had at present in Lanke- 
nau Hospital a man operated upon in January for palpable carcinoma of the 
descending colon who showed on exploration an additional carcinoma of the 
rectosigmoid. There was at least one foot of bowel intervening between the 
two growths and no demonstrable metastases from either. The carcinoma 
of the descending colon was removed at the first sitting, the distal loop was 
closed, and at the second stage the remaining growth was removed by an 
abdominoperineal operation. The laboratory reported no glandular meta- 
stases. Two other cases of simultaneous carcinoma of the rectum and sig- 
moid, apparently independent had also been seen. Neither showed polyposis, 
although there were a few discrete polyps in one of them. 

Such cases, in the absence of knowledge as to the etiology of the malig- 
nancy, cause one to speculate as to the possibility of either individual pre- 
disposition to malignant disease or the presence of some causative factor, or 
both. Such common diseases as carcinoma necessarily present many coinci- 
dences. Dr. William H. Welch, in combating the idea that cancer was an 
infective disease, pointed out that the argument based on so called cancer 
houses, domiciles in which many cases of cancer had occurred, could be ac- 
counted for on the basis of the extraordinary prevalence of cancer. Could 
such cases of multiple carcinomata as Doctor Klingenstein has reported be 
simply the result of the mathematical probabilities? Warren and Gates in 
the American Journal of Cancer, 1932, on the basis of 1,259 collected cases 
of multiple malignancy came to the conclusion that such conditions occur 
more frequently than can be explained on the basis of chance. There is a 
growing conviction that there is some factor in the individual that makes 
him more susceptible to the development of malignant disease and this de- 
rives support from the fact that in the experimental production of cancer by 
carcinogenic agents, it is only in a certain proportion of animals that malig- 
nant disease can be produced. 

It is interesting that certain tissues are predisposed to multiple malignancy. 
Skin leads in this respect, and the colon is second. Cokkinis in the British 
Journal of Surgery 1934 reported a case which showed four simultaneous 
carcinomata of the descending colon, appearances indicating that all were 
independent. Bargen and Rankin reported a case of three successive car- 
cinomata of the colon followed by sarcoma of the uterus. Doctor PfeifTer 
considered it remarkable that the stomach, the most frequent seat of cancer 
in the body, has never been reported, to his knowledge, as a seat of succes- 
sive or simultaneous cancers. General polyposis of the colon is hereditary 
and practically always ends in cancer of that organ. A collection of cases 
of this sort might be important in enlarging our knowledge of the nature 
of cancer. 
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THE ANORECTAL PHASE OF LYMPHOGRANULOMA INGUINALE 

A. W. Martin Marino, M.D. 

Brooklyn, N. Y. 

rnOM THE SunOICAL service, division of proctology, rrooklyn hospital 

The object of this contribution is to stress the incidence in this part of 
the country of lymphogranuloma inguinale. This disease has long been 
considered peculiar to the tropics, where it has been thoroughly observed 
and fully described as climatic bubo.^ Frei^ reported an intradermal test 
for lymphogranuloma inguinale in 1925, and since then many reports of this 
condition have come from Europe, South America, and the United States. 

In 1932, DeWolf and Van Cleve^ made the first complete report in this 
country, and chose the designation "Lymphogranuloma Inguinale.” A month 
later Sulzberger and Wise^ described this syndrome under the title “Lym- 
phopathia Venereum.” The following year Cole^ wrote an article on the 
relation of this disease to rectal stricture. He called it the "Fourth Venereal 
Disease.” 

Lymphogranuloma inguinale is a specific venereal disease caused by a 
filtrable virus. The initial lesion is small and evanescent, and occurs on the 
penis in males, and within the vagina in females. Ten days to three weeks 
following exposure, the draining lymph nodes enlarge. In the male, because 
of the location of the primary lesion, the superficial inguinal nodes become 
involved and eventually suppurate; secondary pelvic involvement may occur. 
In the female, however, the location of the primary lesion causes the deep 
pelvic nodes as well as the nodes surrounding the rectum to become involved ; 
inguinal localization is rare. The perirectal involvement produces obliterating 
inflammatory rectal strictures, usually, accompanied by peri-anal elephantiasis 
and often complicated with multiple fistulae. The most serious sequela of 
this disease is rectal stricture. 

The anorectal phase of this disease has been confused with syphilis, 
tuberculosis, gonorrhea, and malignancy, but the diagnosis has been greatly 
simplified by the Frei test which consists of the intradermal injection of 
o.i cc. of antigen prepared from an uncomplicated node in a known case 
of lymphogranuloma inguinale. The duration of the disease in our cases 
averaged about 18 years, causing us to agree with others^’ ^ that the skin 
reaction probably lasts indefinitely. 

The remedies suggested for the treatment of this condition are many but 
reports of their efficacy vary. No specific has been reported. It is generally 
agreed that the sequelae of lymphogranuloma inguinale, such as rectal stric- 
ture and peri-anal elephantiasis, cannot be expected to respond to any other 
treatment but surger}^. 

CASE REPORTS 

Case I. — Mrs. C. S., aged 49, white, a housewife, was admitted to the Brooklyn 
Hospital, May 24, 1934, complaining of general malaise, difficult defecation, and fever. 

For about 20 years she had had difficulty with bowel movements, obtaining evacua- 

1086 



volume 102 LYMPHOGRANULOMA INGUINALE 

Number 6 

tions only with enemata and saline cathartics. Fifteen years ago a rectal dilatation 
was done under a general anesthetic. This gave her temporary relief. 

For two weeks preceding her admission to the liospital, there had been increased 
constipation accompanied by general malaise and afternoon fever. She experienced in- 
creasing difficulty in introducing the rectal tube. There had been occasional spotting 
of blood, but no diarrhea and no urinary disturbances. 

Examination . — The patient was emaciated, moderately dehydrated, her mucous mem- 
branes were anemic, and her tongue dry and furred. Blood pressure 1 10/80. Urine, 
normal. Blood Wassermann, negative. The blood count showed a marked secondary 
anemia. 

On abdominal examination the sigmoid was easily palpable and distinctly distended. 
There was no tenderness. Anorectal examination revealed a fistula in the left posterior 
peri-anal region. On digital examination an obstruction was encountered cm. from 
the arlal opening. On proctoscopic examination the obstruction was found to be a rectal 
stricture 5 Mm. in diameter. 

Frei tests done on admission and five days later were both positive. 

Operation . — Under spinal anesthesia, 50 mg. of procaine hydjochloride being used, 
excision of the fistula, and posterior proctotomy were performed May 25. Biopsy 
was taken. A blood transfusion was done. 

Pathologic Report. — Sections show no rectal wall identifiable as such. There is a 
chronic inflammatory process involving fibromuscular tissue with formations of foreign 
body type nodules in the fat. The inflammatory process does not appear to have any 
distinctive features. 

Postoperative Course. — The postoperative course was uneventful. The wound was 
irrigated with acriflavine L to 1,000 and dressed daily. The bowels moved un the 
third postoperative day and regularly thereafter. The patient was discharged from 
the hospital ten days after operation with the wound in good condition. She was 
perfectly comfortable and able to attend to her duties until February 16, 1935 (nine 
months after discharge from the hospital) at which time she reentered the hospital 
complaining of copious rectal bleeding of sudden onset of 16 hours’ duration. 

Proctoscopy showed that the previously described rectal involvement was in bet- 
ter condition than at the time of discharge from the hospital, i.e., the lumen was large 
enough to permit easy evacuations and there was no evidence of infection. Above 
this area, however, there was new involvement which extended into the sigmoid which 
bled easily. The sigmoid and rectum were packed with iodoform gauze which was 
removed in 24 hours. There was no further bleeding. 

The blood showed a moderate secondary anemia for which she was given a trans- 
fusion of 500 cc. of blood. 

In view of the nature of the disease, the new involvement, and the probability 
of recurrent hemorrhages, it was thought advisable to perform a colostomy. 

Operation. — February 18, under spinal anesthesia, using 100 mg. of procaine hydro- 
chloride, a permanent colostomy was performed. 

Postoperative Course. — The colostomy was not opened until February 28, at which 
time the abdominal wound was perfectly healed. She was discharged March 16, and 
has done well thus far. 

Case II. — Mrs. A. G., aged 43, white, a housewife, was admitted to the Brooklyn 
Hospital, August ii, 1934. complaining of pain in the left lower quadrant of the 
abdomen, constipation, nausea and vomiting, and blood in stool. 

She stated that for 18 or 20 years she had been markedly constipated, and for the 
last two years there were periods when she would not have an evacuation for 12 to 
15 days at a time. Toward the end of these attacks she would have marked sense of 
fulness in the epigastrium. With an eventual evacuation she would be quite comfort- 
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able again. The last bowel movement had occurred ten days before admission. Occa- 
sionally she had noticed blood in the stool. Urine, normal. Wassermann, negative. 

E.vavmwfioii.—Shc was poorly nourished, of anemic appearance, and complaining 
of abdominal pain. The general physical condition was essentially negative excepting 
for the abdominal and anorectal findings. 

The abdomen was distended, especially below the umbilicus. There was tympany 
throughout. No fluid wave nor shifting dulness were found. There was moderate 
tenderness in the left flank with abdominal spasm and sense of mass. 

Anorectal examination revealed a marked peri-anal elephantiasis. About two 
inches from the anal opening there was a constriction too small to admit the finger. 
Proctoscopy showed a cylindrical stricture of the terminal rectum. A piece of this 
removed for section showed partially necrotic, infected granulation tissue with no spe- 
cial features. 

A roentgenogram following a barium enema shows a low intestinal obstruction, 
demonstrated by a thready filling of the rectum and sigmoid, without ability to expel 
the enema. This could be produced by an extrinsic lesion. It is, however, suggested 
that this is probably due to infiltration in the wall of the gut. There is grave danger 
of the retained barium obstructing the canalized lumen and of producing an intestinal 
obstruction. 

A Frei test was not done at this time due to difficulty in obtaining the antigen. 

Preoperative Diagnosis. — Cylindrical rectal stricture and peri-anal eleplikhliasis- 
caused by lymphogranuloma inguinale. ^ 

Operation. — August 21, under spinal anesthesia, 150 mg. of procaine hydrochloride 
being used, a loop colostomy of the transverse colon was done. We were unable to 
use a more distal portion of the colon because the entire rectum, sigmoid and descend- 
ing colon were stenosed, with infiltration of all the coats. 

Postoperative Course. — The colostomy was opened the day following operation, and 
began to function well on the third postoperative day. She was discharged on the 
twenty-fourth postoperative day with instructions to return to the hospital for attention 
to the peri-anal elephantiasis. In the meantime she was observed in the dispensary. A 
Frei test done September 25 was positive. 

She was readmitted September 30, her general condition much improved and the 
colostomy functioning well. The peri-anal elephantiasis, however, was causing her 
considerable discomfort. 

Operation . — The enormous peri-anal skin protuberances were removed with scis- 
sors on October i, under spinal anesthesia. Section of the excised tissue showed a 
granulomatous process in thickened skin. Numerous foreign body giant cells were 
present. 

Postoperative Course. — Her recovery was uneventful, and she was discharged on 
the sixth postoperative day. She is quite comfortable and does not complain of her 
colostomy. 

Case III. — Mrs. A. W., aged 46, Negress, a housewife, was admitted to the Brook- 
lyn Hospital, September 12, 1933, complaining of anorectal discharge, lumps in the 
peri-anal region, and constipation of 15 months' duration. 

She had had a fistulectomy 21 years ago; operation for rectal stricture 18 years 
ago; was reoperated on for rectal stricture 16 years ago; and for 12 years before 
admission had been receiving rectal dilatations regularly. She stated that for 15 months 
before admission she had developed peri-anal sinuses and swellings which not only failed 
to heal but increased in number and size. Her constipation had been constant, requir- 
ing cathartics and enemata. 

E.vamination. — The patient was well developed and fairly well nourished. The 
heart and lungs were normal. Blood pressure 115/70. There was nothing of note 
found on abdominal examination excepting a suprapubic midlinc incisional scar. 
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Anorectal examination showed an extensive peri-anal elephantiasis with numerous 
sinuses discharging thin milky pus having a very foul odor. There were several large 
condylomatous bodies in each anal quadrant. About 5 cm. up from the anus, the rectum 
presented a dome-like stricture without a palpable orifice. On proctoscopy with an 
infant proctoscope, a cylindrical stricture which bled easily was found. The bowel 
beyond the stricture was normal in appearance. 

The urine and blood chemistry were normal. The blood count showed a marked 
secondary anemia. The Wassermann was negative. A radiogram of the chest was 
negative, and one following a barium enema showed pathology of the rectum and distal 
portion of the sigmoid with a markedly redundant, mobile sigmoid. Frei tests with con- 
trols were positive. 

Operation . — September 18, under spinal anesthesia, 150 mg. of procaine hydrochloride 
being used, a colostomy of the sigmoid flexure was performed. 

Postoperative Coarse . — She had a stormy time for the first 48 hours, the tempera- 
ture rising to 104.5° F- During this time, h.owever, the abdomen was soft and there 
was no distention present. On the third postoperative day, the colostomy was opened, 
but it did not begin to function well until September 25, after which time recovery 
was uneventful. On the nineteenth postoperative day it was decided to dilate the 
rectal stricture and excise the esthiomene. 

Operation . — October 7, under spinal anesthesia, 50 mg. of procaine hydrochloride 
being used, a plastic operation was done on the peri-anal elephantiasis, all indurated 
tissues and sinuses and fistulae being excised. It was thought inadvisable to do more 
than dilate the stricture with the finger at this time. The excised tissue showed a 
chronically infected tract in fat with foreign body giant cell reaction. 

Postoperative Course . — Recovery was uneventful, and the patient was discharged 
13 days following the last surgical procedure. She has had periodic dilatations, with 
the thought in mind that perhaps the colostomy could be closed after sufficient dilata- 
tion had been obtained, but the result thus far has been discouraging. She has gained 
considerable weight, is free from discomfort, and is quite active. 

COMMENT 

(1) After a fairly extensive search of the literature, no report has been 
found with colonic involvement as extensive as in Case II. 

(2) The chronicity of this disease is well demonstrated by these cases. 

(3) They illustrate three forms that the anorectal phase may assume, 
(a) rectal stricture with peri-anal fistula, (b) rectal stricture with peri- 
anal elephantiasis, and (c) rectal stricture with elephantiasis and complicated 
with peri-anal fistulae. Seneque^ also mentions' uncomplicated rectal stric- 
ture, and rectal stricture with general pelvic cellulitis. 

(4) Although Negro women are supposed to be peculiarly susceptible to 
this disease, two of these cases occurred in white women. 

(5) These three patients each received several courses of tartar emetic 
intravenously. No recognizable benefit has been noted attributable to its use. 
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INFILTRATING CARCINOMA OF BLADDER* 

TOTAL CTSTECTOMY WITH BILATERAL NEPHROSTOMY 

Abraham Hyman, M.D. 

New York 

Case Report.— M. A., male, aged 45 years, was admitted to Mount Sinai Hospital 
August 2, 1934, discharged November 4, 1934, with the following past history and 
present illness ; 

Typhoid at the age of 12 and a painless hematuria ten years before admission which 
disappeared spontaneously. Two months ago he noticed blood in his urine at the end 
of micturition associated with dysuria. Hematuria and dysuria increased, then clots 
appeared in the urine. There was marked nocturia. Pain in the right groin became 
progressively worse. Occasional right lumbar pain was felt for five or six weeks 
before admission and in the last four weeks of this period he lost 22 lbs. 

Physical Examination . — Marked pallor and emaciation. The right kidney was 
tender and the lower pole palpable. Rectal examination revealed a large mass above 
a slightly enlarged prostate. On the left side, there was distinct infiltration above the 
prostate. The urine was bloody (grossly). Roentgenographic examination of the genito- 
urinary tract was negative for calculus. The patient’s condition was very poor and he 
was rapidly losing ground. His hemoglobin was 55 per cent and his temperature varied 
from 99° to 102°. He was given a citrate transfusion of 500 cc. of blood. 

Cystoscopy . — August 6, 1934, under caudal anesthesia revealed an extensive neoplasm 
involving a large part of the bladder. The full extent could not be determined but it 
appeared to extend all around the sphincter margin occupying the posterior and lateral 
walls and covering the entire trigonal region. The tumor was in part covered by muco- 
purulent exudate. A number of sections were removed for biopsy studies. The ureteral 
orifices could not be seen. 

Pathology . — Infiltrating squamous cell carcinoma. 

Cystogram showed an enlarged bladder distinctly irregular in contour, with a large 
filling defect occupying the greater part of it. 

Intravenous Urography . — August 10, 1934, showed extremely poor function from the 
right kidney. The dye appeared first in the 45 minute film. The calyces appeared 
dilated but there was good excretion from the left kidney. The pelvis and calyces were 
well outlined. The bladder showed a large filling defect occupying its major part. 

In view of the persistent right lumbar tenderness and temperature, evidences of 
definite infection of the right kidney, he was operated upon August 14 , I934. under gas- 
oxygen anesthesia, a right nephrostomy with drainage being done. The kidney was found 
enlarged. The pelvis was aspirated and purulent urine obtained. Puncture opening 
was dilated and a Malecot catheter was inserted in the pelvis. Iodoform gauze drain 
was inserted and the abdominal wall sutured in layers. Following the operation, the 
temperature soon dropped to normal and the patient’s general condition improved to 
such an extent that a week later C 3 'Stectomy was decided upon. 

Operation . — August 21, 1934, under spinal anesthesia supplemented by gas-oxj'gen. 
Total cj'stectomy and implantation of the left ureter into the iliac region. A median 
suprapubic incision exposed a huge, solid bladder which was mobilize d with difficulty. 

* Presented before the Joint Meeting of the New York Surgical Society and the 
Philadelphia Academy of Surgerjq February 13 , I935- 
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The neoplasm (Fig. i) was found to occupy almost the entire organ. The opening in 
the bladder was closed with two layers of suture. The left ureter was exposed and found 
to be moderately dilated. It was divided close to the bladder which was then pedicled 
on the prostate, which was cut across with the endotherm knife. The ureter was im- 
planted in a small gridiron incision internal to the left anterior spine. The abdomen was 
closed in layers, with rubber dam and gauze drains down to the pelvis. The patient 
reacted fairly well from the operation and was given a transfusion of 500 cc. of ci- 
trated blood. 

August 31, 1934, the left ureterostomy, which had been functioning well, stopped 



Fig. I. — Showing practically complete replacement of cavity of bladder 

by tumor tissue. 


draining. It was found that the ureter had sloughed away and the proximal end had 
retracted upwards. An attempt to insert catheters or tubes was unsuccessful. The 
patient was running a temperature of 102° to 103°. Left lumbar tenderness developed 
and it was decided to do a left nephrostomy. 

Operation . — September i, 1934, under gas-oxygen anesthesia. A left lumbar incision 
exposed a moderately enlarged kidney. The kidney was aspirated and cloudy urine 
obtained. The puncture hole was dilated and a Malecot catheter introduced. The ab- 
dominal wall was sutured in layers with drainage. 

The patient’s convalescence was protracted and stormy. Attacks of pyelonephritis 
developed. A large bed sore over the sacrum gave considerable trouble. However, he 
gradually improved and on November 4, 1934, three months after admission, he was 
discharged. He has gained considerable weight and both of his kidne5's are secreting 
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well. The left kidney has a phthalein output of 6o per cent in two hours and the right 
45 per cent. The bed sores have practically healed and in the three months since dis- 
charge he has gained 40 lbs., is able to attend to his affairs and suffers comparatively 
little inconvenience. He is at present receiving deep roentgen ray therapy. 

Total cystectomy, although a very radical procedure, is indicated in this 
type of lesion for it is the only operation that will give the patient a chance 
for a cure. Although the imblished records show a high mortality, varying 
between 30 and 50 per cent, with careful pre- and postoperative care these 
figures should he appreciably lowered. In a series of 18 total cystectomies 
on the service of Doctor Beer, there was a mortality of 22 per cent. In car- 
cinoma of the bladder it is preferable to transplant the ureters into the skin 
rather than to do a sigmoidal transplantation. Of 13 patients who survived 
operation, four are alive and well five years after operation (two for six, 
one for seven, and one for nine years). Of the remaining nine patients, 
eight have been operated on too recently to report upon and the other two 
are apparently cured two and one-half years in one case, and in another, 
one and one-half years after operation. 

Dr. Lloyd B. Greene (Philadelphia) remarked that squamous cell car- 
cinoma is one of the rarest and most malignant of the tumors occurring in 
the urinary bladder. Metastasis is slow and death generally results from the 
sequelae of lower ureteral obstruction. Coffee reported his experience in 
II cases some years ago. He carried out uretero-intestinal anastomosis with 
a primary mortality of 27 per cent. It was Doctor Greene’s impression that 
Mr. Henry Wade has always favored bringing the ureters out on the anterior 
abdominal wall, a procedure easy to accomplish and possible at the time of 
cystectomy. In a recent article, Mr. Wade has advocated nephrostoni}’’ 
because of the almost impossible task of keeping these patients dry with 
ureterocutaneous fistulae. Nephrostomy may be practiced on both kidneys 
at one sitting and does not preclude uretero-intestinal anastomosis at a 
later date. In doing the nephrostomy, one should be certain to place the 
tube in the lowermost calix and endeavor to bring it out in such manner as 
to establish as straight a sinus tract as possible. The replacement of the 
tube is thereby made a simple matter and may be done by the patient or by 
some member of his family. There is practically no leakage and life may 
be very comfortable in spite of the complicated appearance of the apparatus. 
Marion, Boyd and others have reported patients alive and enjoying life li 
years after nephrostomy. Dr. B. A. Thomas had a patient in whom he had 
done a double nephrostomy who lived for 20 years. 


MANAGEMENT OF VESICAL CALCULI 
Visualized Litholapaxy 
Abraham Ravich, A.M., M.D. 

Brooklyn, N. Y. 

Owing to the appreciation on the part of urologists that urinary stasis 
is the one constant predisposing factor in calculus formation, stones in the 
bladder can no longer be considered a distinct entity but must be classified 
as secondary to some preexisting obstructive factor. In males the prostate 
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tant. Even though vesical calculus is not a disease entity it must first be 
treated by lithotripsy before vesical neck resection should be resorted to. 
Owing to the many defects inherent in the few frail cystoscopic lithotrites 
that had been introduced during the past 20 years, it is quite logical to expect 
continued dependence upon the more unwieldy sightless but safer lithotrites 
of the Bigelow type. Such a procedure entails the following steps: (i) 
cystoscopy for the diagnosis and localization of the stone, (2) introduction 
of the lithotrite with blind groping and crushing of the stone and each indi- 
vidual fragment, (3) introduction of the evacuator for the evacuation of 
the fragments, (4) reintroduction of the cystoscope to determine the presence 
of any fragments which may have been left over in the bladder, and (5) 
reinacting in the above sequence of all the previous steps for any of the 
fragments which frequently remain even after the most diligent search with 
the lithotrite. Aside from the time factor involved, and the great strain 
on both the operator and the patient, there is grave danger from the repeated 
trauma caused by the various instruments introduced into the urethra. 

In 1928, a lithotriptoscope (Fig. i) was presented which represented the 
basic principles of the original Bigelow lithotrite with all the strength of 
the original instrument. In it a telescope had been incorporated for grasp- 
ing and crushing the stone under constant vision with evacuation of the 
fragments through the same instrument at the one sitting. The pistol handles 
which replace the old screw and pinion greatly facilitate and shorten the 
procedure. With a little experience lithotriptoscopy can be done with 
fewer restrictions and with less effort than litholapaxy. Whereas formerly 
lithotripsy was contra-indicated for stones in the prostatic urethra or pro- 
static bed following incomplete prostatectomy, in so called hour-glass blad- 
ders, in contracted bladders, for multiple stones, and calculi associated with 
tumors of the bladder, none of these complicating conditions is now contra- 
indicated when done under direct vision. The only drawbacks to lithotrip- 
toscopy that remain are a coexisting diverticulum of the bladder which must 
of necessity be dealt operatively, or the presence of a very large prostate 
which should be removed suprapubically. 

Recurring stones which occasionally form in the prostatic bed after incom- 
plete enucleation of the prostate can very readily be grasped, lifted out into 
the bladder and crushed without danger to the existing lip. Most calculi 
impacted in the posterior urethra can also be pushed back into the bladder 
and crushed. In the presence of vesical tumors no one would attempt a 
blind type of litholapaxy for fear of grasping the tumor with the jaws of the 
lithotrite, causing uncontrollable bleeding, whereas with reasonable care litho- 
triptoscopy can easily be done without danger. Multiple calculi can be 
handled as easily and rapidly as a single larger calculus. 

Technic . — ^Due to very slight variations in the construction of the various 
lithotriptoscopes and telescopes manufactured since the first instrument was 
presented, minor difficulties had been encountered by a number of urologists, 
who wrongfully condemned the instrument because of their failure to prop- 
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erly familiarize themselves with the minor adjustments necessary for the 
satisfactory performance of the procedure. With a little thought and care 
these adjustments are easily made and the technic mastered without difficulty. 

Attempts have been made to grasp the calculus by bearing down on 
the floor of the bladder with the jaws of the lithotriptoscope pointing upwards 
as in the blind method. Such a maneuver, however, is unnecessary and 
awkward. Observing reasonable care there is no danger of grasping the 
mucosa of the bladder between the jaws directed downward since the male 
blade is shorter than the female. With a little practice the handle may be 
depressed slightly, thereby elevating the jaws away from the vesical floor 
before one proceeds to crush the stone. 

In the original description of the technic the importance of constantly 
keeping both jaws in the field of vision was emphasized. The telescope being 
built on the left side of the lithotrite with the jaws and handle pointing down- 
wards, the objective lens and the button on the ocular end indicating its 
direction should be anchored at about 5 :30 o’clock. Being foreoblique in 
type if the telescope is pushed too far forward the female blade is clearly 
visible but the male blade is lost sight of when the jaws are opened. Such 
a maladjustment prevents proper manipulation of the lithotrite. One should 
familiai'ize himself with the proper relative position of the telescope before 
introduction and when the instrument is ready for use the telescope should 
be adjusted in the desired position by the set screw which locks it in place. 
A small metal collar into which the telescope fits more accurately has been 
added which is so fitted as to keep the jaws constantly in the field of vision 
without further adjustment. 

In the presence of a cloudy medium much time can be saved by rapidly 
flushing the bladder through the irrigating channel with the telescope 
removed. The same holds true when the fragments and pulverized debris 
are being evacuated. The evacuator, either a Chismore or Young type, can 
be applied directl)'- to the large outflow pet cock. During the evacuation of 
the fragments, the instrument with the jaws directed upwards should be 
depressed downwards onto the vesical floor and moved from side to side to 
empty the bladder of all the fragments. Since much of the debris will be 
lost in the form of powder during the irrigation, one must not expect as 
much sediment as with the older procedui'e of litholapaxy. The withdrawal 
of the lithotriptoscope and the introduction of a metal catheter for complete 
evacuation of the fragments as practiced by a few is unnecessary since the 
fragments are very small and can readily be evacuated through the large 
channel of the instrument. Unnecessary trauma to the urethra by change of 
instruments should be avoided as much as possible. To avoid clogging of 
the jaws with the cement-like debris of some stones the handles should be 
flicked back and forth rapidly from time to time. This dislodges the d^jris 
and prevents locking of the jaws and injury to the urethra during the with- 
drawal of the instrument. Trendelenburg posture is advisable to keep the 
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stone and fragments as far away from the overhanging vesical neck as pos- 
sible. A light low spinal or sacral anesthesia is recommended. 

During the six years that this lithotriptoscope has been employed only 
one stone was found that was too hard to crush. This was quite large and 
being perfectly round and smooth it was impossible to dig the jaws into it 
and nibble it to pieces. It was removed by suprapubic cystotomy. No 
instance has occurred of breaking of the jaws in the bladder as one cannot 
grasp on the pistol handles powerfully enough to transmit that degree of 
tension necessary to cause this to happen. Very large, perfectly round calculi 
unless of an irregular contour are naturally not amenable to this ty])e of 
procedure although stones the size of a small hen’s egg can with patience be 
jockeyed into the jaws and may be gradually morcellated. Hematuria during 
this operation is rather rare. The insertiv3n of an indwelling urethral catheter 
for several days is advisable to avoid urinary retention from possible edema 
of the bladder neck. 

CONCLUSIONS 

With the present day necessity for conservatism in prostatic surgery, as 
expressed by transurethral resection, proper management of the frequently 
associated vesical calculi assumes an important role. With the use of the 
present instrument the scope and indications for litholapaxy ha 1 been 
increased and simplified to a considerable degree. Although the technic 
had been outlined in several previous papers,^’ ^ owing to slight variations 
in the lithotriptoscopes and telescopes certain defects have been corrected. 
Explanation has been offered of several of the more common difficulties 
encountered. With the proper performance of lithotriptoscopy many unnec- 
essary cystotomies with the accompanying mortality, morbidity, prolonged 
hospitalization and convalescence can be avoided. 
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CARCINOMA OF THE JEJUNUM =' 

REPORT OF THREE CASES 

Henry W. Cave, M.D. 

New Yoiuc 

Since the opening of The Roosevelt Hospital, 64 years ago, three s])eci- 
mens of carcinoma of the jejunum, are the only ones entered in the labora- 
tory files. Nothnagel reports nine instances of carcinoma of the jejunum in 
3,585 carcinoma deaths, and Johnson in a series of 41.883 autopsies in the 
Vienna General Hospital did not find a single case of carcinoma of (he 

* Presented before the New York Surgical Society, January 23, 1935. 
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jejunum, although there were in the same series 343 cases of carcinoma in 
other parts of the intestine. Up to 1934 there had been less than 200 cases 
reported in the literature. Those occurring close to Trietz’s ligament (Case 
II) are very rare. The preoperative diagnosis is seldom made, the abdomen 
usually being opened for suspected gallbladder, or other biliary tract disease, 
peptic ulcer or chronic appendicitis with the symptoms referred to the 
epigastrium. 

The symptoms and signs in the beginning are vague; as the disease 
advances, they depend upon the amount of stenosis present. Even in the 
later stages the symptoms are difficult to classify. The nonstenotic growths 
give very indefinite symptoms, unless (Case II) they have attached them- 
selves to other abdominal viscera. Colicky pains in the epigastrium asso- 
ciated with nausea and vomiting of a large quantity of fluid containing bile, 
pancreatic juice and other duodenal content, should cause one to suspect 
cancer of the jejunum. Some French writers lay great stress on the extremely 
profuse vomiting of green fluid. A massive hemorrhage seldom occurs, yet 
by careful examination not infrequently occult blood may be found in the 
stools. Usually there is a secondary anemia of low grade. The diagnosis 
is seldom made before operation or postmortem examination. 

The roentgen film has been of little aid up to the present time. With 
the tumor high in the jejunum, even slightly obstructive, the barium meal 
and fluoroscopy usually show a laking of barium remaining for a short time 
in the upper part of the small intestine shortly after it has passed through 
the duodenum. In indeterminate intestinal hemorrhage as in instances of 
bleeding Meckel's diverticula, the diagnosis of cancer of the jejunum, or, 
in fact, any part of the small intestine, should be corroborated or eliminated 
by immediate exploratory celiotomy. 

Treatment is naturally a very prompt removal of the growth with excision 
of an abundant portion of the mesentery with anastomosis either end-to- 
end or side-to-side. It has been suggested that if the growth is close to 
Trietz’s ligament, a preliminary gastro-enterostomy is advisable; however, 
it seems to me that if the tumor is not a stenotic one preliminary gastro- 
enterostomy is hardly necessary. In those having marked obstruction with 
dilatation of the upper jejunum, duodenum and stomach, Wangensteen’s con- 
tinuous suction is indicated postoperatively for a few days. Naturally in 
the debilitated patient with loss of weight, transfusion before and after opera- 
tion will be of benefit. 

Case Report 

Case I. — H. A., a white American male, aged 50, a baker by occupation, was ad- 
mitted to The Nassau Hospital on October 9, 1933, with a complaint of pain in the left 
groin of eight weeks duration, with vomiting for two weeks. I am able to present this 
specimen due to the courtesy of Dr. Benjamin Seaman of The Nassau Hospital, Mineola, 
Long Island, N. Y., who operated upon the patient, and also to that of Dr. Sophian, 
pathologist at The Roosevelt Hospital. 

Present Illness . — While at work eight weeks before admission, the patient expe- 
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rienced pain in the left loin, which was followed by four succeeding, quite severe, at- 
tacks. There was no hematuria or burning. For two weeks vomiting has occurred 
after eating anything more than a few mouthfuls. The vomitus was bile stained and 
mucoid in character. There was increasing constipation. The patient lost ten pounds 
in this eight weeks period. 

An important point of the physical examination was that in viewing the abdomen, 
particularly the epigastrium, peristalsis could be seen running from left to right. The 
umbilicus showed rhythmic retraction and below the umbilicus there was a wave of 
visible peristalsis from right to left. As the wave passed, a large loop of distended bowel 
pressed forward. A barium meal showed a dilated stomach and a duodenum distended 
with a gas bubble and fluid level. 

Diagnosis. — Obstruction in the upper jejunum. 

Operation. — On October lO, 1933, Doctor Seaman, disclosed a hard, annular neo- 
plasm 20 inches from the origin of the jejunum, with marked dilatation above the growth, 
and collapsed bowel below. A portion of the jejunum 18 inches long was resected. Side- 
to-side anastomosis was done. Hard lymph nodes were noted in the mesentery and 
removed. The patient died 18 days later. 

Autopsy revealed perforation of the suture line of the closed end of the upper loop. 
Peritonitis. 

Pathologic Diagnosis. — Adenocarcinoma of the jejunum, Grade II, annular obstruc- 
tive with metastases to the mesenteric lymph nodes. General peritonitis. 

Case II. — F. E. S., a male, night watchman, 65 years of age (Roosevelt Hospital 
history No. 341008). Admitted March 10, 1934, with the chief complaint of loss of 
vitality, abdominal pains and excessive flatulence during the last 18 months. 

Present lllne.vs. — Eighteen months before admission the patient fell, striking his left 
anterior chest wall. Prior to that he had felt perfectly well, subsequently his health 
began to fail. Distress in the epigastrium began at this time. It was indefinite at first, 
but later rather severe, coming on immediately after the intake of food, no radiation, 
although on some occasions it did not occur until 30 or 40 minutes later. The only 
way he could find relief was to lie face downward with his thighs flexed and his fists 
pressed against his epigastrium. After lying in this position for half an hour or so 
he was usually relieved of his pain and able to get up and go about his duties. 

There was excessive flatulence with eructation of gas ; he could hear the “rumbling 
of gas” in his abdomen. His constipation increased so that large quantities of cathartics 
were required to effect a movement. For some reason, when constipated, his epigastric 
pain was less, and recurred with renewed severit}’’ after evacuation. He gradually lost 
16 pounds in weight and strength and at the time of entering the hospital was living 
on nothing but soups. For six months his pain had been almost constant across the 
lower abdomen, more marked in the right lower quadrant, and not related to meals or 
defecation. On one occasion, nine months before admission, he noticed bright red blood 
in his movements, but had not seen any tarry or clay colored stools. No nausea or 
vomiting. For six months there had been some increased frequeticj’’ but no dysuria 
or hematuria. 

Physical Examination showed the abdomen slightly distended. Borborigmi over the 
entire abdomen. There was a slight involuntary spasm over the right upper quadrant 
and resistance midway between the umbilicus and the symphysis. Just to the right of 
the midline there was a non-tender mass, 5x7 cm. in diameter, firm in consistency, irreg- 
ular in outline and slightly movable. The liver and spleen were not felt. Rectal exam- 
ination revealed a symmetrically enlarged prostate five times normal size. 

Laboratory Findings. — Urine essentially negative. Hemoglobin, 82 per cent : R.B.C., 
5,000,000; W.B.C., 12,000; polymorphonuclears, 78 per cent. Blood chemistry: urea 
nitrogen 12.3; sugar 138. Blood Wassermann, negative. 

Roentgcnographic studies of gastro-intestinal tract, negative. 
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Operation. — Alarch i6, 1934. End-to-end suture; jejunostoiny by Dr, Henry W. 
Cave. 

Pathologic Report. — Adenocarcinoma of the jejunum, Grade III, with metastasis 
to tlie adjacent lymph nodes. 

Result. — The patient made a satisfactory recovery. The jejunostomy opening closed 
on the twe;it3'-third daj' after operation. Six months later, September, 1934, his family 
reported his deatli apparently from pneumonia. This, in my opinion, was terminal pneu- 
monia, the real cause of his death the result of metastases. 

Case III. — J. R., a male, aged 76 j^ears (Roosevelt Hospital No. B). Admitted 
April 28, 1934, complaining of jaundice, pain in the stomach, indigestion and loss of 
weight for a period of 14 months. An c.xploratory celiotomj' was done, what was desig- 
nated as carcinoma of the common bile duct was found and a cholecystduodenostomy 
was performed. 

Second Admission. — November 8, 1934, the patient returned to the hospital, having 
had pain during the interim, and complaining also of having had sour stomach and eruc- 
tations for six months, with vomiting after each meal for the past two or three months. 
The vomitus was very watery and contained practical!}' no solid matter. He had had 
no tarry stools and no jaundice, but had lost 15 pounds in weight. 

Physical E.vamination revealed an extremely emaciated, elderly white man. There 
were numerous sonorous rales throughout both lungs. The radial arteries were e.xtremely 
sclerotic. Abdominal examination revealed a large ventral hernia protruding through 
the old operative scar chiefly in the right upper quadrant. 

Laboratory Pindings. — R.B.C., 2,900,000; Hemoglobin, 50 per cent; Wassermann, 
negative; examination of feces for blood, negative. 

Radiographic E.vamination. — A gastro-intestinal series showed marked dilatation of 
the stomach, with 90 per cent retention after six hours. There was almost total obstruc- 
tion of the stomach by a lesion around the pylorus. 

Preoperative Diagnosis. — A diagnosis of obstruction was made with cause unknown; 
ventral hernia ; general arteriosclerosis ; chronic bronchitis ; secondary anemia. 

Course. — The patient was rehabilitated by supportive measures and gained eight 
pounds in one month. December 7, 1934, under local anesthesia, exploratory celiotomy 
was done by Doctor Russell. On examining the small intestine a tumor of the jejunum 
was found just distal to the ligament of Trietz, lying within the lumen of the bowel. 
The mass was e.xcised and the wound formed by removal of the tumor used to perform 
a posterior gastro-enterostomy. The following morning he became comatose and partially 
cyanotic. On the fourth day postoperative he died from what was thought to be cardiac 
failure. 

Pathologic Report. — Macroscopic examination showed a cauliflower-like tumor meas- 
uring 6x5x3 cm. It had a short stalk 3 cm. in diameter. Microscopic examination 
showed regular gland spaces lined with dark hj'perchromatic, irregular shaped cells 
invading the basement membrane. There were some large cystic areas containing mucus 
and glandlike spaces in the submucosal laj'er. Mitotic figures were present. Single cells 
could be seen in tl* muscular layer. 

Diagnosis. — Papillary adenocarcinoma, Grade I. 

Discussion. — Dr. Wm. Barclay Parsons, Jr., found that in the past 
20 years there had been six cases of small intestinal carcinoma, at the Pres- 
byterian Hospital excluding carcinoma of the terminal ileum at or near the 
ileocecal valve. Of these, three were in the midileum and three in the 
jejunum proper. 

Of the cases in the ileum, one was found by chance. The patient had 
been on the medical side with lobar pneumonia and pneumococcus endocarditis 
from which he succumbed. At postmortem examination, a small carcinoma 
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was found in the midileum which had never given any symptoms. The other 
two cases had some obstruction, one having in addition a very large retro- 
neritoiieal tumor, which was explored and found to be carcinoma. He died 
shortly after the operation and on postmortem examination the tumor of 
origin was found to be a carcinoma of the ileum. The third case was resected 
and was seen recently, 42 months following operation, and was apparently in 

good health. . 

Of the cases in the jejunum, one patient entered in very bad condition 

following prolonged chronic obstruction. He died postoperative and it was 
found he had a carcinoma of the jejunum. The second patient came in with 
acute obstruction due to a recurrent carcinoma of the colon at a previously 
made enterocolostomy ; at postmortem a jejunal carcinoma was found arising 
in a polyp. Again, the jejunal lesion was an accidental finding. The third 
case had a resection of a carcinoma of the jejunum and two years later a 
carcinoma of the ovary weighing 15 pounds was removed which was con- 
sidered at first to be of a different type. Seven months later the patient 
came in for general care with generalized carcinomatosis. Reexamination 
of the various specimens led the pathologist to feel that all of the tumors 
were of the same type, originating in the jejunum. We have had only these 
three autopsy cases of carcinoma of the jejunum out of 3,744 autopsies since 
1917. 

Dr. C. J. MacGuire, Jr., showed a case a few years ago of annular car- 
cinoma of the jejunum about 14 inches below the ligament of Treitz. A 
complete exploratory operation demonstrated no metastases, but on speaking 
to the pathologist at the time he was told that these jejunal carcinomata 
were very malignant and that the prognosis was bad, in spite of failure to 
find metastases at the time of operation. A wide resection with end-to-end 
anastomosis was done. This patient died within eight months after presenta- 
tion to this Society, with widespread abdominal carcinomatosis and without 
autopsy. 

Dr. Edward W. Peterson had a case of carcinoma of the jejunum some 
years ago in a colored man, 46 years of age. At operation, an annular, 
scirrhous growth, 18 inches below the ligament of Treitz, was found. 
There were extensive metastases present, and no attempt was made to do a 
radical operation. A lateral anastomosis, side-tracking the growth, was made 
to relieve the intestinal obstruction. The patient died a few months later. 

Recently Dr. R. Franklin Carter operated upon a case of carcinoma 
of the jejunum, occurring about eight inches from the ligament of Treitz. 
It was of the annular type. The patient is still living. 

Doctor Cave; The literature impresses one with the high degree of 
malignancy in the reported cases. Another feature is tffe high operative 
inoitality ranging from 16 up to 32 per cent. In view of this he believed 
some type of extirpation operation might be advisable in carcinoma of the 
small bowel, similar to that employed in handling carcinoma of the large 
intestine; enterostomy above the tumor in many of these cases where there is 
obstruction is advisable. Most of the fatalities occur as a result of peritonitis 
at the site of anastomosis. Most writers on the subject have casually con- 
sicleied cancer of the small bowel usually amenable to primary resection, but 
le believed that where there is an obstruction we have the same condition to 
consider as in obstruction of the large bowel. 
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INJURIES OP THE SHOULDER GIRDLE 
William Lisle Bell, M.D. 

Oakland, California 

In all traumatic repair two major themes confront the surgeon: First 

The restoration as nearly as possible of the normal anatomic structure and 
second the avoidance of injurious pressure to vital but innocent structures 
during this process of restoration. All methods, whether open or closed, 
metallic or otherwise, fixed or flexible, stationary, portable or ambulatory, 
must conform partly at least to these two desiderata. Minimizing of pres- 
sures and shock must include not only tissues adjacent to the injury but also 
those at some distance. 

The splinting devices for the injuries considered are many, Velpeau and 
Desault gave us the fundamentals of treatment almost a century before 
Mathysen made plaster of Paris available as a true splinting product in 1852. 
The theorems propounded by these two workers have become well known. 
So far as we may learn Velpeau and Desault had nothing suitable, with 
which to construct rigid and dependable bases for secondary structures as we 
employ them today. 

DISPLACEMENTS OF THE ACROMIOCLAVICULAR ARTICULATION 

In analyzing three sets of records I find one of 1,900 fractures with two 
acromioclavicular displacements, another of 3,500 with ii, and a third series 
of 200 with 20. We are concerned with the treatment and results of the 
three injuries considered in this article which are so interlocked in their 
methods of treatment and so similar in basic construction that they may well 
be grouped together. 

It was evident that a central, firm, practically immovable base must be 
constructed from which appliances could reach out and around the innocent 
structures and apply directing force where needed, and in such a way that 
each step could be controlled independently or in any combination with other 
procedures. 

Method . — A chest girdle of plaster of Paris eight to ten thicknesses, 
four to six inches wide, incorporating a bent metal wicket over the injured 
shoulder is applied snugly to the chest over several wide turns of sheet 
wadding. Two shoulder straps of firm but light canvas (six ounce) well 
padded on top of each shoulder which pass beneath the chest girdle and sheet 
wadding are turned backward front and rear over the lower edge of plaster 
of Paris girdle and tightened so as to lift this girdle just snugly but not too 
closely against each axilla. The arm and forearm lightly encased, with the 
elbow at a right angle, are now elevated by strong cords passing from the 
wickets emergence from plaster in the rear, down and around the midelbow, 
up in front and anchored to the wicket where it emerges from the plaster 
jacket in front of the axilla. This elevating cord or cords should not be 
forward on the forearm and may be movably retained by a loose bracket of 
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up to the point of tolerance. The arm is lifted at the same time which 
brings the acromion into place. Neither lifting cords nor shoulder straps slip 
or creep. They are firmly anchored to the rigid dependable chest girdle. 
The pull of the aim lifting cords around the deeply iiadded but lightly plaster 
encased elbow, is downward on the plaster girdle at B. This downward pull 
lowers the chest girdle PG completely away from the axilla and at the same 
moment by its cantilever action depresses the clavicle. The more vigorously 
we lift the arm the more firmly we depress the clavicle — all the while open- 



Tig I. — Displaced acromioclavicular articulation and fiactured claricls Sb — Firm slioul- 
dei stiais PG — Plaster chest girdle held firmly hy straps bS Z — Pads under straps. 

W — W'icket front and rear of shoulder X — Pad against n icket for shoulder back ~ 

Lifting cord oi bandage N — ^Notches in plastei for preventing side slipping of shoulder 
straps B — AVicket buried in plaster to which is tied arm elevating cord LC 

ing a wider sjiiace between to]^ edge of chest girdle and axilla. This pressure 
must be moderate. Too much tension on the arm lifting slings wdll cause 
the patient discomfort at Z under the shoulder strap. If the mere iveight 
of the arm and forearm transferred around the axilla to Z is uncomfortable, 
this weight may be slightly lessened b)'^ supporting the forearm from the 
w'rist to the shoulder strap of the uninjured side. This procedure wdll rarely 
be found necessary (Fig. i). 
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fractured clavicles 

Figure i completely portrays the technic in these injuries. The inner 
clavicular fragment is held downward, the outer fragment and acromion ele- 
vated and the shoulder softly and comfortably but dependably ])ushed back- 
ward by the firmly rolled sheet wadding pad X between wicket and shoulder. 
Two fractured clavicles in the same patient are just as expeditiously treated. 
The patient may rest fairly comfortably in bed. No adhesive plaster touches 
the skin. The chest plaster girdle is wide and firm in every direction and 



Fig. 2. — Displaced clavicle at .sfernimi. PG. — Kii;ifi fitting plaster of ; .iris chest girdle. 

SS. — Padded shoulder straps. L. — Lever anchored to PG as rigid fulcrum. I’l Compression 

pad under lever and over inner end of clavicle. O. — Hole in rear end of lever for depres.siiig 
cord to plaster case on back. No wicket on arm lift in this treatment. 

does not cut in or pull out of shape as do circular chest straj^s. Tin' bent 
shoulder wicket made of one-quarter inch round dur.ilumin rod or steel rest.s 
closely against the shoulder in front when the shoulder is well back, but is 
four inches above on top and four inches to the rear of the posterior asjiect 
of the shoulder. This allows sufficient space for movement of the shoulder 
well upward and backward. It is astoni.diing how much elevation and pos- 
terior position we sometimes need to obtain even a fair correction. 
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The nariowei shouldei strap with its slightly dififerent angle was discussed 
under acromioclavicular injuries. Good sized fenestra up to two inches in 
diametei may be cut (always circular) in the chest girdle at appropriate 
points. 


FORWARD DISPLACEMENT OF THE CLAVICLE AT THE STERNUM 
STERNOCLAVICULAR DISPLACEMENT 

Forward or forward and upward displacement seems to be the rule at 
this articulation. I feel that this condition is frequently overlooked; particu- 
larly where the displacement is not great or the patient has other injuries 
of greater moment. 

A flexible lever is constructed, attached to the midline in front, a bandage 
roll placed over the inner end of displaced clavicle and pressure downward 
and backward completed by depressing the posterior perforated end ofllfever 
by means of a cord from rear lever end down to and around posterioi:i,ppr- 
tion of chest girdle (Fig. 2). I like to immobilize this displacement ho to 
12 weeks. And, the utmost care should be enjoined to prevent slipping of 
structures during this time. It is not unusual to find a displacement or 
tearing of ligaments at this point in fractures of the clavicle. This leaves 
a very movable inner fragment and one difficult to control. In such cases 
this additional lever is readily placed in position and helps remarkably in 
controlling this inner fragment. The space for its placing is wide open. 

In fractured ribs when accompanying other injuries the chest girdle also 
has its value. In both sternoclavicular dislocations and fractured ribs, arm 
lifts are of course dispensed with. The girdle is wider in most cases of 
fractured ribs and quite tight. If it loosens it may be sectioned in front and 
its lumen narrowed with adhesive tape. This gives us a continuous follow 
up pressure as long as needed. As opposed to many I believe in complete 
encasement of the chest in fractured ribs. Limitation of pulmonary excur- 
sion gives rest to both the lungs and the patient. This jacket is light, com- 
fortable, does not irritate the skin and with the two shoulder straps remains 
in place. Its removal is simple and does not entail any of the discomfort 
occasioned by adhesive tape. 

In fractured clavicles the period of lo to 20 days treatment induces no 
permanent fibrosis at the elbow or shoulder. In displacements of the acromio- 
clavicular articulation which seem to demand not less than eight weeks and 
often moi'e prolonged fixation, the plaster case may be bisected horizontally 
from around elbow to hand. This produces a removable under half of the 
forearm case. When the patient is supine this lower half may be removed, 
the elbow straightened and gently massaged. This light arm and forearm 
plaster of Paris case is merely to distribute pressure. A considerable space 
exists between its top and the chest girdle. They are not fused or connected 
at any time except movably through the elevating cords or bandage. 
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HORNER’S SYNDROME 

FOLLOWING CERVICAL SYMPATHETIC NERVE BLOCK TO THE UPPER 

EXTREMITY 

Russel H. Patterson, M.D. 

New Youk 

Case Report. — J. P. M., aged 22 years, an American male, was admitted to Cornell 
Clinic in September, 1931 (History No. 83505) and later, in January, 1932, to Bellevue 
Hospital. 

Chief Complaint . — Pain and swelling of various joints of eight months’ duration. 

Present Illness . — Insidious onset eight months ago. Pain and swelling of fingers, 
wrists and knees, and pain and stiffness in the shoulders. 

Physical E.ramination . — Fusiform fingers with slight limitation of motion of the 
wrists, shoulders and left knee. There is a tendenc3' to cold, clammj'^ hands. 

Diagnosis . — As a result of serologic tests b}-^ Dr. W. Stainsby and physical exam- 
ination in a diagnosis of rheumatoid arthritis, early and moderately active, was made. 

February ii, 1932, the first and second left dorsal sympathetic ganglion areast were 
injected with first 3 cc. of 2 per cent procain and 30 minutes later 4 cc. of absolute 
alcohol in each of the same areas. There was a maximum increase of 12° F. in surface 
temperature at the finger tips and in the characteristic manner as the elbow and axilla 
were approached the skin temperature graduallj' reached normal. A Horner’s syndrome 
appeared on the left side. 

February 13, 1932, the first and second left lumbar sympathetic ganglion an as were 
blocked in a similar manner with procain and alcohol and there was the same relative 
increase in temperature of the left lower extremity. 

February 16, 1932, the right second and third dorsal sympathetic ganglion areas were 
blocked in a similar manner as those had been on the left side February ii. There was 
the same proportionate rise in surface temperature and a marked Horner’s syndrome 
appeared. At this time it was noticed that there was a decrease in the temperature 
elevation of the left upper extremitj' and also the Horner’s simdrome on the left side 
had practically disappeared. 

February 18, 1932, the first and second right lumbar sympathetic ganglion areas 
were blocked in a similar manner as those on the left, with like results. 

In March, 1932, it was noted that the right hand and both feet were warm and 
dry, the left hand was cold and clammy, evidently the left dorsal injection had not been 
effectual. Horner’s syndrome was verj" marked on the right, but not present on the left. 

January 6, 1933, or about ii months after the sj'mpathetic alcohol blo'ks, the patient 
was again examined. There was definite evidence of a moderate Horner’s syndrome still 
present in the right eye, there being very slight ptosis of the right eyelid, incomplete 
reaction of the pupil to light, and dryness of the right side of tne face. The arthritic 
S 3 ’’mptoms were much less marked. The acute swelling and pain had almost o sappeared. 

COMMENT 

(1) Horner’s syndrome is relatively infrequent. 

(2) The syndrome 3vas produced by the introduction of alcohol about 

* Presented before The New York Surgical Societ3^ February 27, 1935. 

t It should be pointed out that after our e.xperience with 25 or more of these injec- 
tions on human beings we found that a complete blockage of the sympathetics to the 
Upper extremit3'’ was alwa3'^s obtained if the solution was injected about the first and 
second dorsal S3'mpathetic ganglion areas. It is assumed that the solution c.xtcnds up 
the S 3 ’mpathetic chain and includes the stellate ganglion and also extends downward to 
about the fourth dorsal ganglion. 
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the sympathetic ganglia in the lower part of the neck and the upper dorsal 
region. The alcohol certainly was not injected directly into the ganglia but 
probably diffused into the loose areolar tissue around the ganglia and formed 
dense scar tissue which cut off the nerve impulses. I know of only one 
case so treated and later autopsied. This was done by Dr. J. C. White of 
Boston who blocked the upper dorsal ganglia in a case of angina. Several 
months later, when the patient died, at autopsy only scar tissue could be found 
at the sites of the previous injections. 



(3) This case illustrates a very important fact: that with present technic 
we are unable to interrupt completely the sympathetics to the upper extremity 
without interrupting the sympathetics to three other important parts of the 
body, namely, the cervical sympathetics, which supply the eye and when 
interrupted produce Horner’s sjmdrome, and the afferent sympathetics from 
cardiac and pulmonary plexuses (Fig. i). Before interrupting the sym- 
pathetics to the upper extremity we must decide whether or not the inter- 
ruption will result in sufficient benefit to the extremity to outweigh the detri- 
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mental effects of the associated interruption of the sympathetics to the eye 
and chest organs. 

(4) Another interesting point is whether or not the production ot a 
Horner’s syndrome really brings about a real enophthalmus or whether such 
is merely apparent due to the drooping of the eyelid. This point has not 
been definitely determined. The application of this idea has been tried many 
times. According to Parsons, the benefit in two cases of exophthalmic goiter 
seemed to be due to a paralysis of Muller’s muscle, and there was no resultant 
decrease in the exophthalmus. 

(5) Parsons stated further that he would hesitate to use the operation 
on both sides because of possible interference with night vision. Adson, how- 
ever, reports that the condition, when bilateral, is rarely complained of unless 
unequal and also that there is no serious interference with vision in the dark. 

(6) White states that when the operation of blocking is not carried above 
the first dorsal ganglion, only a slight Horner’s syndrome appears; but if 
the inferior cervical ganglion is included a permanent Horner’s syndrome 
follows. We have found this to be true in the cases we have done. 

Discussion. — Dr. Ira Cohen said that the case presented b}'' Doctor 
Patterson demonstrated that one cannot interrupt the sympathetic supply to 
the upper extremity without producing Horner’s syndrome. In fact, that 
is one of the certain means of telling whether the alcohol injection has been 
properly placed. From the inferior cervical ganglion the sympathetic nerves 
go to the seventh and eighth cervical and sometimes the sixth and seventh 
thoracic nerves. From the middle ganglion they go to the fifth and sixth. If 
this ganglion is absent they often come off the trunk. Therefore, if one 
properly interrupts the sympathetic supply to the upper extremity one has 
to interfere with the sympathetic chain and a Horner’s syndrome will result. 
Whether this syndrome is lasting, or not, depends entirely upon the com- 
pleteness of the interference. It seems to grow less in some cases, even 
after removal of the upper thoracic and the stellate ganglia. It is rather 
unusual for an alcohol injection to give a complete, Horner’s syndrome lasting 
ovei a period^ of several years. Usually there will be found a recession and 
more or less improvement. 

Note.— This case is one of a group of cases so treated by Dr. Wendell Stainsby and my- 
self on the Cornell Division at Bellevue Hospital. 
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RESECTION OF DUODENUM AND HEAD OF PANCREAS 

William Barclay Parsons, M.D., and Clinton R. Mullins, Mf.D. 

New York 


Report.-E. W., Unit History No. 422738, admitted to Presbyterian Hospital 
July 16, 1934, complaining of itching and jaundice of two months’ duration. He was a 
ooatman, 53 years old. Grandfather died of carcinoma of the stomach. Otherwise the 
ainily and pe^rsonal history were irrelevant. Three months before admission the patient 
^djomeJ ^ colds and his appetite began to fail so th at when first seen ’he weighed 

PI befoi^ the Joint Meeting of the New Ymk SuTgical ^cietv and~tU 

uladelphia Academy of Surgery, February 13, 1935. 

1109 



PARSONS AND MULLINS Annuls of Surmrv 

Bccember, 1035 

only 125 pounds, representing a loss of 20 pounds in this brief period. One month 
later, itching developed, followed shortly by jaundice. There was nausea but no vom- 
iting and no pain. He was markedlj' constipated and the stools were clay colored, the 
urine dark. 

Physical examination revealed a poorly nourished, intensely jaundiced man, with 
numerous small scratch marks over his trunk. The abdomen was slightly distended and 
what was judged to be a large, distended gallbladder could be felt in the right upper 
abdomen. The liver was enlarged and palpable two fingers below the costal margin. 
The laboratory findings were ; Wassermann, negative ; serum bilirubin, 10.7 mg. per cent ; 
blood amylase, 5.8; R.B.C., 2,700,000; Hb., 77 per cent, and no bile obtainable by duo- 
denal drainage. 

The diagnosis was obstructive jaundice, due probably to carcinoma of the pancreas. 
At operation, July 18, the gallbladder was found to be markedly distended but neither 



Fig. I. — Showing piominent papilla of Vater. 


it nor the common duct contained stones. A hard, small mass was felt in the head of 
the pancreas, near the papilla of Vater, on the deep surface. No metastases were seen 
in the liver. A cholecystogastrostomy was performed. 

The patient recovered satisfactorily from the operation. His serum bilirubin fell, 
the jaundice cleared, and itching improved. However, considerable anemia was still 
present at the end of two weeks. Liver extract and repeated small transfusions were 
commenced. 

In view of the fact that dogs tolerate complete severance of the duct connection 
with the duodenum and that patients with lesions in all probability obstructing the pan- 
creatic flow have survived for considerable periods of time following cholecystogastrostomy, 
resection of the head of the pancreas was suggested bj" Doctor Mullins. 

After a few days at home, the patient returned for a partial pancreatectomy. He 
was in fairly good condition, weighing 116 pounds and with a serum bilirubin of 2.5 mg. 
per cent. 
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August 21, under pantocaine anesthesia, the abdomen was reopened through a slanting 
oblique transverse upper abdominal incision. The stomach and gallbladder were adherent 
to the under surface of the liver and it was impossible to view the cholecystogastrostomy. 
The duodenum was liberated from the superior angle down to the line of the superior 
mesenteric vessels, and turned inward with the head of the pancreas. The lesion was 
found to consist of a hard mass in the region of the papilla of Vater. The adjacent 
pancreas was somewhat thickened. A dilated common duct was found, but was torn 
in the first attempt to pass a ligature around it. The duct was opened, cut across, and 
the upper stump ligated with silk. Clamps were applied to the duodenum well above 
and below the papilla of Vater, and the duodenum cut across. A wedge-shaped section 
of pancreas was then excised, cutting being done in front of clamps, as in a thyroidec- 
tomy. Hemostasis was effected, the pancreatic duct being recognized and included in 
one of the ligatures. An end-to-end anastomosis of the duodenum was easily accom- 
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Fig. 2. — Rear view of specimen, showing enlarged common duct leading 

down to papilla. 

plished because of the wide freeing of the duodenum and the partial removal of the 
pancreatic head. Mattress sutures of silk were used for the outer layer, and continuous 
catgut for the inner layer. The raw surface of the pancreas was closed with a large 
mattress suture. One Penrose drain was inserted lateral to the site of the anastomosis, 
the omentum being tucked around the anastomosis and over the surface of the pancreas'. 
The operation took two and one-quarter hours. Except for a drop of blood pressure at 
the end of the first hour, controlled by a second injection of ephedrin and morphine, 
the condition was very satisfactory. 

Persistent vomiting commenced on the first postoperative day, at first in small 
aniounts.^ A nasal tube was inserted and the drainage by the second day amounted to 
500 cc., in addition to 100 cc. of vomitus and considerable fluid obtained by lavage. For 
the next several days about two liters a day were vomited and then, on the seventh day 
the vomitus and gastric lavage return exceeded three liters. The abdomen was distended 
and it was quite obvious that there was a high obstruction, either from constriction at 
the anastomosis, or, more probably, from traction against the superior mesenteric vessels. 

August 29, the abdomen was again opened under pantocaine. The area of the 
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previous operation was not inspected. To attempt a posterior gastro-enterostomy might 
easily have disturbed valuable adhesions, so a long-loop anterior gastro-enterostomy 
with an entero-enterostomy a comfortable distance below, was done. A transfusion was 
given at the dose of the operation, notwithstanding the satisfactory condition of the 
patient. 

A slow but excellent recovery was made. The blood amylase curve followed closely 
that found experimentally in ligation of the pancreatic duct, namely, a very high rise 
to 76 within the first 24 hours, followed by a gradual drop of values. There was 
considerable abdominal distension and some constipation, the stools tending to be bulky. 
Fluid obtained through a duodenal tube showed a rather powerful lipase and protease 
reaction, but no amylase. A good blood pressure was maintained and the patient was 
allowed out of bed on the twentieth postoperative day and home on the fifty-fourth, 
weighing 98 pounds.- 

Pathologic report, by Dr. A. P. Stout. — Gross — The specimen is a segment of the 
duodenum together with a portion of the head of the pancreas and the common duct. 



Fig. 3. — ^Low power photomicrograph showing; (A) Mucous membrane of 
duodenum. (B) Tumor. (C) Where tumor impinges on duodena] mucous mem- 
brane. (D) Where tumor is beginning invasion of pancreas. (E) Blind end of 
common duct. (F) Extension of tumor along mucous membrane of common duct. 

After fixation in pyradine formol, the duodenal segment measures 9 cm. in length along 
the antimesenteric border. The duodenum seems relatively normal except for some fresh 
hemorrhage due to operative trauma. The papilla of Vater is represented by a nipple- 
like projection 5 Mm. in diameter (Fig. i), covered with mucosa. No lumen can be 
found. Beneath it can be felt a hard mass which unites it with a common duct. A 
piece of common duct about 6 Mm. long has been removed. Through the line of resec- 
tion it is much dilated (Fig. 2), measuring 1.5 cm. in diameter, but this quickly narrows 
to nothing as there is no communication with the duodenum. The termination of the 
duct is therefore cup-shaped and is surrounded by the head of the pancreas, Avhich is 

4 cm. long, 5 cm. wide, and 4 cm, thick, _ _ 

A section through the pancreas, common duct and papilla shows that the termination 
of the duct is separated from the papilla by a firm, ovoid, pale yellow tumor about 1.2 cm. 
in its greatest diameter and 8 Mm. wide. The duodenal mucosa is intact over it, al- 
though seemingly it has involved the muscular coat of the duodenum. 
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Fixation in p3'radine formol. Section through papilla, duct, pancreas, and adjacent 
duodenal wall. Small piece of tumor for quick diagnosis. One segment of pancreas 
fixed in Zenker. 

A reexamination of the gross specimen shows a cut section of the pancreatic duct 
which passes through the pancreas near the common duct and sceminglj' loses itself 
in the tumor mass. 

Microscopic . — A section taken through the papilla, the tumor, the duodenal wall, 
the end of the common duct, and the adjacent pancreas shows that the tumor extends 
from the duodenal mucosa to the bulbous end of the common duct. Lateralh' it is sharplj^ 
circumscribed by the pancreas and the duodenal wall. It is composed of well differen- 
tiated glandlike structures which are lined with epithelial cells varying from cuboidal 
to columnar, most of which maintain their nuclear polarity. There is marked tend- 
ency for the cells lining some of the neoplastic glands to form papillary projections into 
their dilated lumens. Secretion of mucin is observed in many of the tumor cells. Mitoses 
average one in every three or four high power fields. The tumor glands apparently 
replace the duodenal glands on the papilla itself. They have invaded the adjacent mus- 
cularis of the duodenum and the muscular remnants of the obliterated common duct, 
but they have not extended to any appreciable distance, and the pancreas appears free. 
The section does not show any evidence of the pancreatic duct. The bulbous end of 
the common duct is lined with a papillary epithelial tissue which more nearly resembles 
the tumor than it does the duct epithelium. 

This is apparently a well differentiated, mucin secreting adenocarcinoma of the 
l>apilla of Vater, probably arising from the mucosa of the common duct. It has oblit- 
erated and replaced the common duct for its terminal it Mm. Apparently it has been 
generously removed on all sides except along the common duct itself. Since the tissue 
lining this more nearly resembles the neoplasm than it does the normal mucous mem- 
brane, one has to fear a reappearance along the divided common duct. 

Diagnosis : Carcinoma of the papilla of Vater. 

Follow Up . — At first, the patient’s appetite was ravenous, but with a gain in weight, 
aggregating 40 pounds in the four months since discharge, this has become normal. The 
patient has been doing some work. There is one bowel movement a day, the stool 
being of normal brown color, neither oily nor frothy; stool examinations, against a 
weighed diet, show fat and protein absorption as follows : 


Days Diet Percentage Absorbed 

Postop. Cho. P. F. Protein Fat 

18 100 60 40 84% 64% 

28 200 70 40 56% 58% 

40 200 70 40 76% 64% 

90 300 120 no 83% 88% 


This would seem to indicate that the lipase which has been found in the gastric and 
intestinal contents has been sufficient to maintain a good margin in his favor. 

COMMENT 

This case is presented as a successful six months’ result of what we 
believe to be a new method of handling the problem of carcinoma at or 
around the papilla of Vater. A variety of procedures, involving reimplanta- 
tion of the common duct or the stump of the pancreas have been tried with 
varying immediate and delayed success, as reported by Cohen and Colp, 
Walters, Muller and others. So far we have found no description of a pro- 
cedure similar to the present one in the literature. Autopsy evidence indi- 
cates that growth from the original lesion is at first along the common duct 
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and into the neighboring pancreas, before distant dissemination occurs. In 
the early stages of the disease, complete eradication might be secured by 
h-ee resection of the common duct below the cystic, of the duodenum includ- 
ing the papilla, and of the neighboring pancreas. 

Because of its magnitude, the procedure must be done in two stages. The 
gallbladder should be anastomosed, not to the duodenum but to the stomach, 
to keep it as far as possible from the operative field at the second operation. 
In the case presented, one of the difficult steps was the isolation, ligation and 
section of the common duct at the secojid stage. This maneuver, therefore, 
should be carried out at the first operation, and the lower end marked by a 
ligature of black silk with the ends left long, to serve as a guide. Although 
anastomosis of the doudenum was extremely easy, this should not be done 
because of the great risk of obstruction. The duodenum withstands pressure 
or traction very poorl)'^ ; and while an anastomosis may be competent, never- 
theless there is very apt to be a drag set up against the superior mesenteric 
vessels. It is suggested that a gastro-enterostomy be done at the first stage. 

At the second stage, done preferably after two or three weeks, there would 
be liberation of the duodenum and the head of the pancreas, with a liberal 
resection of the duodenum, and the removal of a wedge-shaped section of the 
pancreatic duct, plus the lower portion of the common duct. The possibility 
of employing this procedure must be considered in cases of jaundice from 
tumor, when the tumor is at or around the papilla and seems still to be 
localized. 

The prognosis in the case shown would seem to depend on whether the 
section through the common duct was or was not above the limits of the 
tumor. From a physiologic standpoint, this patient’s digestive apparatus is 
apparently functioning at a level of efficiency which would indicate that he 
is cojnpensating adequately for the loss of his pancreatic ferments. There 
is, of course, no thought that his island tissue will degenerate. 

Discussion. — Dr. George P. Muller (Philadelphia) stated tha.t al- 
though resembling in general plan several procedures described in the litera- 
ture, that detailed by Doctor Parsons seemed to be much simpler and more 
satisfactory, having filled the requirements of a good technical procedure 
insofar as a period of six months indicates the permanency of the end-result. 
He described a similar case that he had treated ten years ago by a method 
then in vogue with ]Ma)m and Stein. The duodenum was opened and the 
area of carcinoma thoroughly cauterized with the actual cautery, after which 
a rubber tube was inserted into the common duct and sewed in place to 
prevent stricture at the duodenal orifice. At the end of one year the patient 
was fine and the case was reported to the American Surgical Association 
as a one year cure. Subsequently, he again became jaundiced and a chole- 
cystogastrostomy rvas performed. He remained well for several years, then 
within a brief period masses appeared in the upper abdomen and vomiting 
occurred. The patient ivas reoperated on but, owing to adhesions, the site of 
the original operation could not be uncovered. A gastro-enterostomy was 
done and he was well for awhile, but eventually died, four years and eight 
months after the original operation. 

A second case was seen by Doctor Muller two years ago, a woman wiio 
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had had carcinoma of the breast five years previously. Because of jaundice, 
she was looked upon as a case of painless stone obstruction. At oj^eration. 
however, no stone was discoverable. When the duodenum was opened car- 
cinoma of the ampulla of Vater was found and removed by cautery, remov- 
ing almost as much of the pancreas as was done in the case reported by 
Doctor Parsons. The tube was sewed into the common duct, but the patient 
was too sick to permit anything else to be done. A letter received from 
her a few weeks ago stated she was quite well. 

In 1904, Doctor Muller reported a case discovered at autopsy and dis- 
cussed the pathology of the pancreas. Notwithstanding the fact that no pan- 
creas remained except a mass of fatty tissue in which the islets were com- 
pletely preserved, dotted here and there in the fat, the patient had suffered 
no serious symptoms of indigestion. He felt that whereas possibly in the 
case reported by Doctor Parsons there was a good sized accessory duct, never- 
theless it might be possible, also, that external secretion of the pancreas is 
unnecessary in the maintenance of reasonably good health. 

Dr. Walter E. Lee (Philadelphia) stated in connection with reporting 
three cases from the Graduate Hospital of the University of Pennsylvania the 
literature on the subject of carcinoma of the ampulla of Vater was reviewed 
up until 1933, with only 36 completed reports and 17 references being 
found and accepted. The most impressive feature of the disease is the dif- 
ficulty of making a preoperative diagnosis of it as the cause of common duct 
obstruction. Another important clinical feature in his three cases was the 
uncontrollable hemorrhage that appeared on the sixth and eighth postopera- 
tive days. Bleeding occurred then in practically all of the serous mucosa 
lined cavities. The marked preoperative jaundice was considerably relieved 
following the drainage of the common duct proximal to the obstruction, but 
the bleeding could not be stopped. 

Although doubting that it would have been possible to have successfully 
included the procedure described by Doctor Parsons in any of the three cases 
operated upon, in view of preoperative conditions and doubt concerning the 
'lesion, he felt that in the future this would be attempted. The fact that an 
individual can not only survive but live an apparently normal physiologic 
existence after ligation of the main pancreatic duct has made Doctor Parsons’ 
procedure a logical one. Dividing it into two stages would seem to be abso- 
lutely necessary. These patients when they reach the surgeon are rarely in 
condition to stand a great deal of radical surgery and it might even be neces- 
sary in some instances to prolong it over three stages, (i) the cholecysto- 
gastrostomy, (2) the gastro-enterostomy, and (3) excision of the duodenum, 
involved ampulla and terminal portion of the common duct. 

The procedure described b}?- Doctor Muller, said Doctor Lee, would apply 
only to a small localized lesion of the ampulla. Doctor Parsons’ contribution, 
he felt, had opened a new field and would offer hope for at least prolonga- 
tion of life in a lesion hitherto generally considered inoperable. 

Dr. Allen O. Whipple (New York) explained that one of the chief 
reasons it was deemed wise to carry out the operation described by Doctor 
Parsons in two stages was the deep jaundice of the patient. Patients stand 
even three procedures like cholecystogastrostomy, gastro-enterostomy and liga- 
tion of the common duct, he said, much better than if the duodenum is 
opened and the pancreas damaged for the reason that bleeding can be more 
adequately controlled. He learned a great deal from the first case in which 
he endeavored to carry out the procedure in one stage, attempting to implant 
the resected head of the pancreas into the duodenum. This he felt was a 
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very hazardous, useless operation because it involved doing the very worst 
thing that could be done to the pancreas, that is, to activate secretion coming 
out of the dissected area in the pancreas by duodenal secretion. The opera- 
tions of Sauve and Desjardins are done in one stage and are therefore very 
complicated, there being only one case in the literature in which the Des- 
jardins technic has been applied which lived ix months. In every experi- 
mental instance in Doctor Whipple’s experience, there was digestion of the 
suture line if the pancreas was implanted into the duodenum. 

As a result of his first case and of Doctor Parsons’ case, the first stage 
operation was again done by Doctor Whipple three weeks ago in a patient 
still in the hospital. The patient went through the procedure exceedingly 
well, the jaundice has entirely cleared up and weight has increased. No 
attempt was made in the second stage to unite the duodenum. Instead, de- 
pending on the gastro-enterostomy of the first stage, the duodenum from 
close to the pylorus down to the area where the superior mesenteric vessels 
cross it, was removed with a wedge of pancreas. The specimen showed 
that all tumor tissue was separated by 2.5 cm. from the cut edge of the 
pancreas. The patient has continued to do very well. Although there has 
been a slight leakage of pancreatic juice, it has not been activated or irritating 
to the skin. When this operation is performed in these patients, there is 
already obstruction of the pancreatic duct, the pancreas has begun to atrophy, 
and pancreatic juice is not being excreted. Hence ligation of the pancreatic 
duct does not immediately throw them into pancreatic insufficiency. 

INTRA-ABDOMINAL APOPLEXY 

Kenneth W. Thompson, M.D., and John E. Dunphy, M.D. 

Boston, Mass. 

FROM THE SERGICAL CLTNIC OP THE PETER BENT BRIGHAM HOSPITAL, BOSTON, MASSACHUSETTS 

Intra-abdominal apoplexy is the spontaneous rupture of an arterio- 
sclerotic artery of one of the abdominal viscera. In this region it is 'the 
counterpart of cerebral hemorrhage, but whereas the latter condition is 
common, intra-abdominal apoplexy is either extremely rare or seldom rec- 
ognized. In 1931, Green and Powers^ reported such a case treated at the 
Peter Bent Brigham Hospital and summarized the records of five other 
patients which had been recorded prior to that time. Since 1931, two more 
reports of intra-abdominal apoplexy have appeared.^ This communication is 
to record the second case of intra-abdominal apoplexy that has been seen at 
the Peter Bent Brigham Hospital. As far as can be determined, it is the 
eighth to be noted in the literature. 

CASE REPORT 

P. B. B. H., Surg. No. 469S4. Mrs. C. R., a wJiite woman, 62 years of age, entered 
the hospital July 26, 1934, because of abdominal pain and vomiting. 

Present ///nerj.— Eighteen hours before admission the patient was awakened with 
severe pain in the left precordial and left upper abdominal regions. Shortly after the 
onset of the pain, which was constant and nonradiating, she was seen by her family 
physician, who found her in a state of collapse, with a systolic blood pressure of 130 Mm. 
of Hg., a rapid pulse and a cold moist skin. A preliminarj^ diagnosis of coronary occlu- 
sion was made and morphine was administered. The pain gradually e.vtended over the 
entire abdomen and soon was associated with nausea and attempts to vomit. Her bowels 
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did not move but she did pass flatus. A cardiologist was consulted and he referred 
the patient to the surgical service of the Peter Bent Brigham Hospital, because he found 
marked abdominal tenderness and spasm. His impression was that the patient was 
suffering from an acute abdominal condition. Morphine was again administered two 
hours before she was sent to the hospital. 

Past History. — The patient was known to have had hypertension. She had suffered 
from bilateral cataract and glaucoma for seven years. Six years prior to admission a 
cerebral vascular accident had occurred, with a resulting hemiplegia that disappeared 
after two 3’^ears. Six months before admission she had had an attack of abdominal 
pain lasting several hours, after which she vomited blood. During the two weeks prior 
to admission the patient had been suffering from increased fatigability, dyspnea, and 
gripping sensations in the precordium. Her blood pressure during this time averaged 
170/ 100. Her general condition just prior to the present illness had improved after 
rest and digitalis therapy. 

Physical Examination. — The patient was an euphoric, slightly disoriented, and almost 
totally blind elderly woman. The lungs were slightly emphysematous with dulness and 
numerous rales at the right base. The heart was slightly enlarged, the sounds were 
faint, and a systolic murmur was heard at the apex, the pulse was regular and of fair 
quality with a rate of 90, the blood pressure was 120/70. Abdominal distension was 
present but tympani was not marked ; in fact, there was shifting dulness in the flanks. 
The entire abdomen was markedly tender, more so in the left upper quadrant than else- 
where. Some involuntary spasm was present but this was not striking. Pelvic and 
rectal examinations revealed vague general tenderness but otherwise contributed no 
further localizing signs. The extremities showed markedly tortuous and hardened 
arteries. There was no edema. 

Laboratory Studies. — The blood showed 4,000,000 erythrocytes ; the leukocyte count 
was 18,700, with a differential of 93 per cent polymorphonuclear cells. Examination of 
the urine was negative except for the presence of hyaline casts. Blood Wassermann 
and Hinton tests reported later proved to be negative. Roentgenograms with fluoroscopy 
of the chest and abdomen demonstrated a moderate amount of fluid in both abdominal 
and pleural cavities, but the heart was not markedly enlarged. Electrocardiograms, 
including a fourth lead, were not suggestive of coronary occlusion. 

Preoperative Course. — The patient was observed because of a suspicion of a non- 
operable cardiovascular condition, but after waiting for two hours, spasm and tenderness 
of the abdomen had increased, and laparotomy was advised. The preoperative diagnosis 
was mesenteric vascular occlusion. 

Operation. — July 27, 1934. Abdominal exploration with evacuation of hemoperito- 
neum. Ether anesthesia. A right paramedian incision disclosed a large amount of 
liquid blood free in the peritoneal cavity. Sheets of clotted blood were found in the left 
upper abdomen extending down over the omentum from the region of the stomach. 
The gastrohepatic omentum was a greatly thickened, hemorrhagic mass. No free bleed- 
ing was seen, but the source of hemorrhage obviously had been an artery in the gastro- 
hepatic omentum. There was no evidence of acute pancreatitis, perforated ulcer or 
malignancy. Most of the clots and liquid blood were evacuated from the abdomen, and 
after the fact was established that no fresh bleeding was taking place, the wound was 
closed without drainage. The patient stood the procedure fairly well, although the blood 
pressure dropped to 70/50 and the pulse rose to 130 during the exploration. 

Postoperative Course. — Recovery from the operation was prompt, and the conva- 
lescence was uneventful except for a recurrence, during the second week, of mild ab- 
dominal pain associated with tenderness, chiefly in the right lower quadrant, accompanied 
by a slightly lowered blood pressure which lasted for several days. The possibility of 
a recurrence of hemorrhage was considered, but the symptoms soon ceased and con- 
valescence again became very satisfactory. The patient was quite w^ell six months 
after operation, and she has had no recurrence of abdominal symptoms. 
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COMMENT 

This case conforms exactly to the condition described as abdominal 
apoplexy by Green and Powers. The appearances of the gastrohepatic liga- 
ment of the two cases that have been seen in this surgical service are almost 
identical. In the instance herein described hemorrhage was more extensive 
but had ceased before laparotomy was performed. 

Although the condition of intra-abdominal apoplexy appears to be sur- 
gical, and ligation of the ruptured vessel is to be desired, the successful course 
of this particular patient demonstrates, as in hemorrhage from duodenal 
ulcer, that actual ligation of the vessel may not be necessary, if the bleeding 
can be controlled by conservative medical measures. A larger incision and 
a very careful search of the entire gastrohepatic omentum, as would have 
been necessary in order to find the ruptured vessel in this instance, might 
have prolonged the operation sufficiently to have caused a fatality. 

SUMMARY 

A second case of intra-abdominal apoplexy is reported. Diagnosis was 
made by abdominal exploration. The patient recovered. This appears to 
be the eighth such case to be reported in medical literature. 
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RETROPERITONEAL CHYLE CYST 

SiEG-FRiED E. Strauss, M.D., and Bernard E. Sayre, M.D. 

Chicago, Illinois 

Chyle cysts are unusually rare, those of the mesentery have been found 
occasionally but a search of the literature does not reveal a single instance 
of retroperitoneal chyle cyst in the region of the cysterna chyli. 

CASE REPORT 

A female, 38 years old, March 4, 1934, suffered a severe attack of pain along the 
right side of her spine in the region of the first and second lumbar vertebrae, which 
radiated anteriorly to the upper right quadrant. She did not vomit but felt very nause- 
ated and complained of headache. She had noted a marked loss of weight in spite of 
a verj’’ good appetite and forced feedings. Present weight 113 pounds, two years pre- 
viously 140 pounds. Constipation marked, necessitating mineral oil daily. She also 
felt extremely weak and fatigued at the end of her day’s work. At times she had a 
feeling of pain in the upper abdomen, not associated with food. Belching and distension 
after meals was not pronounced. Her past history was essentially negative. She had 
never been acutely ill before. 

Examination showed a rather thin individual who appeared acutely ill. Head and 
neck negative. Eyes reacted to light accommodation. Heart and lungs appeared normal. 
Examination of the abdomen revealed a marked rigidity in the right upper quadrant. 
Pressure over the gallbladder region elicited extreme pain anteriorly which radiated 
posteriorly. Pulse So. Temperature 98“. Blood pressure 115/80. The symptoms and 
physical findings suggested a possible gallbladder colic and she was advised to rest m 
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bed with an ice bag applied to the abdomen. The next day l-^r acute pain had entirely 
disappeared, but there still remained a dull ache in the T ht upper quadrant. Pal- 
pation demonstrated a distended hard mass in the upper right quadrant about the size 
of an orange, which was very tender to pressure and which moved slightly with res- 
piration. The urine did not contain bile and the sclera was clear. A diagnosis of a 
stone blocking the cystic duct with a hydrops of the gallbladder was made. 

Four days later all pain had disappeared and the distended mass had become some- 
what less tense. She entered the Michael Reese Hospital Alarch 9, 1934. The red, 
white and hemoglobin count were normal. The Wassermann test was negative, Coagu- 
lation time seven minutes. Calcium chloride was given intravenously and on the rhorning 
of operation 15 units of parathormone was administered hypodermically. The cgagu- 
lation time decreased to four minutes. 

Operation . — Upon opening the abdomen, a mass presented about the size of a grape- 
fruit impinging on the anterior abdominal wall. The tumor was retroperitoneal' and 
seemed to extend backward to the vertebral column. The gallbladder and liver formed 
its upper right border; the stomach and duodenum its left and inferior border (Fig. i). 

The peritoneum and tissues overlying the cyst were incised, which loosened the 
mass down to its base which appeared to be attached to the tissues overlying and to 
the right of the vertebral column. Anteriorly, there were three large vessels leading 
into the cj'st which seemed to be dilated lymphatics (Fig. 2). The size of the cyst 
was reduced by aspiration and was found to contain a milky white fluid resembling 
chyle. This was verified on microscopic examination. The lymphatic vessels leading 
into the cyst were doubly ligated and divided. The base of the cyst was freed and 
removed. The lymphatic vessels that were cut seemed to lead upward and downward 
to the right of the aorta and apparently drained into the cisterna chyli. A drain was 
inserted to the base of the cavity. The patient made an uneventful recovery, and was 
discharged on the tenth day., There was never any drainage. Six months after the 
operation the patient had gained 15 pounds and she appeared in perfect health. 

CONCLUSIONS 

A search of the literature reveals no report of a retroperitoneal chyle cyst 
of this nature. This case is not to be confused with mesenteric chyle cysts 
of which there are some 96 on record. 

The following phenomena are of interest. 

( 1 ) Her severe pain in the back to the right of the spine. 

(2) Severe pain on pressure anteriorly and posteriorly. 

(3) Normal pulse and temperature throughout the attack. 

(4) Her marked loss in weight from 140 to 113 pounds with fatigue and 
general weakness. 

(5) Its relatively simple extirpation. 
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Surgery in, 507. 

Ureteropelvic Obstruction, Non-calculous, 
1050. 

Urethral Stricture, Ruptured Pyo-urachus 
Complicated by, 49. 

Urinary Bladder Transplants, Influence of, 
on Hyaline Cartilage, 926. 

Urinary Stream, Diversion of, above Blad- 
der, 849. 

Uterus, Acute Axial Torsion of, 37. 

V 

Valvular Pneumoperitoneum, 144. 

Van Beuren, Frederick T., Jr.; Acute 
Ileus, 605. 
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